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SCIENCE IN THE POLITICAL PROCESS 



TUESDAY, JUNE 25, 1985 

House of Representatives, 
Committee on Science and Technology, 

Task Force on Science Policy, 

Washington, DC. 

The task force met, pursuant to notice, at 10:03 a.m., in room 
2318, Rayburn House Office Building, Hon. Don Fuqua (chairman 
of the task force) presiding. 

Mr. Fuqua. Today, our Task Force on Science Policy takes up the 
issue of science in the political process- This subject is one of the 
more difficult and sensitive issues in our agenda and also, probably, 
one of the most important. 

It is difficult because no clear-cut anowers appear to exist; it is 
sensitive because we as Members of Congress, along with our col- 
leagues in the House and the Senate, are, ourselves, participants in 
the political process and thus potentially in positions to influence 
the outcomes of legislative proposals affecting science and its im- 
portant work, because it has in recent years been the subject of in- 
tense debate, and because future trends in this area can have a 
profound effect on American science. 

Since the Federal Government began to expand its support for 
scientific research following the Bush report in 1946, a tradition of 
leaving priority setting within science to the scientists has taken 
hold. That tradition is based on our recognition that only rarely do 
legislators have the knowledge and understanding to make in- 
formed judgments about priorities within science, especially when 
detailed knowledge about the contents is required. 

This tradition has served us well. Along with generous funding, a 
strong university system, and many other factors, it has contribut- 
ed to the emergence of American science into a position of preemi- 
nence in most fields. 

But the tradition of leaving priority setting within science to sci- 
entists is just that, a tradition. Whether it should be continued or 
not and whether it should be followed in all cases is the issue 
before us. 

Another great tradition which has helped build a strong science 
enterprise has been the partnership between science and govern- 
ment. As in any partnership, many things in the government-sci- 
ence partnership have worked well because both sides recognize 
the need to work together and to accommodate the needs and de- 
sires of both partners. 

While scientists naturally want to fee the partnership function 
in ways that advance science to the maximum extent, politicians 

(l) 
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must look to the broader national objectives to be served and must 
be mindful of the other factors apart from science which contribute 
to the achievement of those goals. 

Some scientists have occasionally suggested that Members of 
Congress, when making unwanted decisions about science, allow 
themselves to be influenced by what has been termed "narrow po- 
litical considerations." However, from the point of view of most leg- 
islators, the consideration, in setting priorities, for science of other 
factors such as defense needs, national ana regional economic 
needs, and educational policy is not only desirable but an integral 
part of our job. 

Thus, the issue before us is really, in my view, how decisions 
involving both science and politics should be made. The examina- 
tion of tfiat issue, which we begin today, will be carried out with 
great care. 

The task force will soon issue a background study on this subject 
entitled "Expertise and Democratic Decisionmaking." Compiled for 
us by the Congressional Research Service, this collection of selected 
readings will help us place this issue in a much broader context, as 
suggested by its title. 

To help us in our consideration of this important topic, we have 
a small but highly select group of witnesses who will appear before 
the task force today and tomorrow. We thank them for their will- 
ingness to share their experiences and thoughts with us, and we 
look forward to their testimony. 

Our first person will be Dr. Thomas L. Haskell, Department of 
History, Rice University. Dr. Haskell, we are very delighted to wel- 
come you here this morning. 

STATEMENT OF DR. THOMAS L. HASKELL, DEPARTMENT OF 

HISTORY, RICE UNIVERSITY, HOUSTON, TX 
Dr. Haskell. Thank you very much. 

Chairman Fuqua, members of the task force, ladies and gentle- 
men, I very much appreciate the opportunity to speak before you. 

I have been invited to speak not about the "brass tacks" of the 
very practical and concrete decisions you have to make. I will not 
offer any advice about that. I am here instead, as I understand it, 
to speak about the problem of peer review in a rather general, 
even abstract, way, the "high theory of peer review," if you will. 

The agenda for this session sets out three questions. Let me 
quickly paraphrase them: How can the judgments of scientists and 
Members of Congress be effectively integrated? At what levels 
should decisions be made by scientists; at what levels by Members 
of Congress; and at what levels should some joint decisionmaking 
process be employed? And under what circumstances should sci- 
ence policy t>e shaped by perceived social needs such a3 regional 
economic growth or campaigns against certain dread diseases, for 
examples? 

Underlying all of these questions, it seems to me, is another, 
more basic, question. Let me try to put it into words. In the formu- 
lation of science policy, when should the Members of Congress 
defer to the judgment of the spokesmen of the scientific communi- 
ty, and when, on the contrary, should the express preferences of 
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the scientific community regarding science policy be overridden by 
Members of Congress, acting in their perfectly legitimate and ordi- 
nary roles as statesmen and as representatives of particular con- 
stituency in what is, after all, an interest group system of politics? 

This question arises with a special severity in the work of this 
committee for the obvious reason that the work of this committee 
constantly goes back and forth across the intersection between two 
kinds of authority, two quite different kinds of authority. 

On the one hand, there is that kind of authority that comes from 
winning a msyority vote in an election for public office. On the 
other hand, there is that kind of authority that comes from mem- 
bership in a community of experts whose knowledge has won the 
respect of the general public. 

Nov/, the people who embody these two different kinds of author- 
ity occupy very different positions in life and see the world from 
very different vantage points. Their differences can at times be so 
great that they seem to be in different worlds. 

And yet I think it should also be observed at the very outset of 
these discussions that as far as I can make out from news reports 
and from the material assembled by the task force for its back- 
ground publication, neither party has any general interest in 
usurping the traditional prerogatives of the other. 

Scientists, for their part, I think, are for the most part quite 
aware that their desire for ample funding and autonomy in decid- 
ing how to spend those funds must always be balanced against the 
need for accountability to the public interest. And I think most sci- 
entists would also be willing to concede that, in defining the public 
interest, the Members of Congress have a privileged voice. 

And, on the other side of the fence, I think most politicians un- 
derstand full well that science is a rather fragile and complex en- 
terprise, one that develops according to a logic of its own and 
cannot be forced except in a moderate way, at certain times, and 
certainly no politician in his right mind wants to be seen as the 
fellow who killed the goose that lays the golden eggs of science and 
technology. 

Each party then, I take it, concedes that there is a sphere within 
which the other's authority ought to reign supreme. The only ques- 
tion is where the boundary lies betweeu these two spheres. That is, 
needless to say, an extremely difficult question, and one to which I 
can offer no very concrete or black-and-white sort of answer. 
Anyone who does offer a clear answer is someone, I think, who 
ought to be distrusted. 

Thoug[h I cannot promise to deliver any exact or concrete criteria 
for making these decisions about when you are within your proper 
realm of authority and when you are in the other realm of author- 
ity, where you ought to defer to the other party, I think that the 
boundary area between these two forms of authority can be ex- 
plored and might best be illustrated by me today by examining a 
few of the classic conceptions of just what science is and where the 
scientist's authority ideally derives from. 

The quickest way I know to get to the heart of that question— 
the very nature of science and its authorit> — is to examine the con- 
ception of the scientific community advanced a century ago by the 
philosopher Charles Sanders Peirce. His stress on the conception of 
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community is one that I will emphasize for reasons that I think 
will become ciear by the end of my comments. 

Peirce, of course, is thought by many to be the finest philosophi- 
cal mind ever produced I in America. He is one of the founders of 
that school of philosophy known as pragmatism. Although he is 
less well known than William James and John Dewey, the other 
two major founders of that school of philosophy, I think it is fre- 
quently argued that he is the more original of the three 

Charles Peirce believed that the very possibility of attaining 
truth depended upon transcending oneself and entering into in- 
tensely communal relations with other competent investigators. As 
iu SftHS 1 ?* 6 ^P* 1 Waldo Emerson's romantic advice to "trust 
thyself, Peirce contended that no individual, least of all oneself, 
could ever be worthy of trust. ' 

"The individual man"— I am quoting Peirce now— "since his sep- 
arate existence is manifested only by ignorance and error, is only a 
negation. Peirce s advice was to trust instead the community of 
inquirers. J 

Peirce's peculiar horror of idiosyncrasy and very strong prefer- 
ence for communal opinion was based upon his conception of reali- 
ty and how mankind gains access to it. "What anything really is," 
wrote Peirce, is what it may finally come to be known to be in the 
ideal state of complete information. 

"Since information cannot be complete in my lifetime or yours, 
our best conceptions are riddled with error, and the truth can only 
pe known by the last survivors of a community of inquirers that 
includes the yet to be born as well as the living, and that extends 
inaefinitely into the future. 

, ,1 ""J? r !? 1, , t u? n, "^ d Pe irc f,. m a passage that lies at the 

very heart of his philosophy, "is that which, sooner or later, infor- 
mation and I reasoning would finally result in, and wluch is inde- 
pendent of the vagaries of me and you. 

u "Thus, the very origin of the conception of reality," he went on, 
shows that this conception essentially involves the notion of a 
community without definite limits and capable of a definite in- 
crease in knowledge." The word "community" he had printed in 
bold-face type. 

Now, Peirce was an eccentric man, and it may well be his status 
as an outsider who never found permanent employment in the aca- 
demic world that sensitized him to the social consensual quality of 
all that passes for truth among human beings. Yet, there is no 
trace of cynicism in his conception. The ultimate consensus to be 
reached by his community of inquiries of a special kind, and his 
theory of reality, although it is indubitably social, is not at all rela- 
tivism, as 20th century analogs to it have tended to be. 

Peirce was a philosophical realist. He supposed that the universe 
was so made that an ultimate convergence of opinion about its 
nature was virtually predestined, and that the reality toward 
which opinion converged was utterly independent, not of thought 
abouUt W any fmite number of human beings thought 

For him, reality was socially discovered but not at all socially 
constructed. When pressed by a critic, he allowed that the ultimate 
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convergence of opinion might be incomplete in some matters and 
that the convergence was a hope rather than an inevitability. 

But he insisted that the hope was of the same utterly indispensa- 
ble character as the expectation of survival that a man struggling 
for his life must feel. To live is to hope, for such a man. Similarly, 
for an inquirer, a scientist, an investigator, for such a person, to 
inquire is to suppose that opinions ultimately converge toward the 
real. 

The following extended quotation catches the spirit of Peirce's 
discussion of the community better than any other I know. These 
are his words: "The activity of thought by which we are carried, 
not where we wish but to a forward-aimed goal, is like the oper- 
ation of destiny. No modification of the point of view taken, no se- 
lection of other facts for study, no natural bent of mind, even, can 
enable a man to escape the predestinate opinion. 

"This great hope"— here is where he originally wrote the word 
"law" — 'This great hope is embodied in the conception of truth and 
reality. The opinion which is fated to be agreed to by all who inves- 
tigate is what we mean by the truth, and the object represented in 
this opinion is the real. That is the way I would explain reality." 

Now, in order to see what Peirce was up to, I think we have to 
make a distinction between the strict meaning of what he said and 
the tacit implications of his doctrine. Strictly speaking, his theory 
of reality seems to make truth totally inaccessible to all living 
human beings, thereby opening the door to universal skepticism 
and doubt about all truth claims indiscriminately. 

After all, the opinion to which he will assign the label "Truth" 
with a capital T is the one that will be held by the yet-to-be-born 
members of a future community of investigators. Peirce's Truth, 
then, never exists in the present; it always lies in the indefinite 
future. 

For those of us who live in the present— as, goodness knows, we 
all do — this is quite literally a useless kind of truth, for no one can 
claim to know the final opinion of a community that extends into 
the indefinite future. 

Yet, if Peirce's theory seems to court radical skepticism when 
strictly interpreted, it is reassuringly commonsensical when loosely 
interpreted; and how can we avoid interpreting it in this looser 
sense? 

Once we accept Peirce's identification of truth with a communi- 
ty's striving, then if a community of inquiry exists in the field that 
interests us, it is difficult to resist the implication that that com- 
munity's current best opinion is, in practice, the closest approach 
to the truth that we can hope for. Identifying truth with the com- 
munity, but lacking the community's final opinion, we are bound 
to prefer its current best opinion to a chaos of indistinguishable 
truth claims, which is the only alternative Peirce's line of reason- 
ing leaves us. 

Now, if we compare Peirce's conception of science with that of 
modern writers, we find one point of pronounced similarity and an- 
other point of pronounced difference. The difference is that few 
philosophers today would be comfortable with what someone called 
the "naive realism" of Peirce's conception. He Y7rote at a time 
when many philosophers spoke about reality as if it were immuta- 
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ble and objective, something that exists out there, utterly inde- 
pendent of our perception, awaiting our discovery of it, much as 
the Western Hemisphere awaited the discovery of Columbus. 

Some practicing scientists continue to talk about reality that 
way, but few philosophers of science would do so. The centaury that 
has elapsed since Peirce wrote has seen the rise of a much more 
complex and relativistic conception of reality, one that stresses the 
active intervention of mind against the meaningless flux of thingB 
and allow much greater room for change, for subjectivity, for le- 
gitimate differences of perspective. 

In another respect, however, Peirce's conception of science is 
strongly continued and reinforced and endorsed by modern think- 
ers. Whether we look at the work of Thomas Kuhn, Karl Popper, 
Stephen Toulmin, or others who could be named, virtually all 
modern commentators stress, just as Peirce did, that science is a 
distinctly collective enterprise, that communal relations among its 
practitioners are not merely incidental but essential; that in fact 
they virtually define what science is. 

Thomas Kuhn, for example, whose book, The Structure of Scien- 
tific Revolutions, is one of the most influential works of the last 
quarter century, employs a conception of reality that is far more 
relativistic than Peirce's, but he fully agrees with Peirce's stress 
upon the communal character of science; and what is more, he at- 
tributes to the community of scientists a truth-establishing, a 
truth-creating power, even, that is only slightly inferior by that as- 
cribed to it by Peirce. 

Kuhn regards science as essentially a puzzle-solving activity— a 
puzzle-solving activity carried out by tribes of practitioners who are 
drawn together into a community by their shared acceptance of a 
paradigm, a nuyor scientific discovery or achievement that is rich 
with implications about -/hat nature is and how it works. 

The puzzles that scientists normally solve are generated by the 
paradigm they share and by their own competitive efforts to outdo 
one another m teasing out the implications of those paradigms. 

Let me briefly read a passage or two to suggest the character of 
Kuhn s ^understanding of the community. "The very existence of 
science, Kuhn writes, "depends upon vesting the power to choose 
between paradigms in the members of a very special kind of com- 
munity. Just how special that community must be if science is to 
survive and grow may be indicated by the very tenuousness of hu- 
manity s hold on the scientific enterprise. 

Every civilization of which we have records has possessed a 
technology, an art, a religion, a political system, laws and so on. In 
many cases, these facets of civilization have been as developed as 
our own. But only the civilizations that descend from Helenic 
Greece have possessed more than the most rudimentary science. 
Ihe bulk of scientific knowledge is a product of Europe in the last 
four centuries. No other place in time has supported the very spe- 
cial communities from which scientific productivity comes." 

He goes on to specify, among the many criteria of this kind of 
community, that one of the strongest, if still unwritten, rules of sci- 
entific life is the prohibition of appeals to heads of state or to the 
populace in large in matters scientific. 

erJc II 
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By the same token, he says that in matters of paradigm choice— 
that is, the most fundamental decisions the scientist makes— there 
is no standard higher than the assent of the relevant community. 

The last thing I want to say about the scientific community is to 
stress its competitive nature, for it is this, I think, more than any- 
thing else, that justifies the kind of authority that scientists and 
scholars properly can be said to possess. 

It is easy— all too easy in our day— to be cynical about the mo- 
tives of professional people. We live in a period during which all 
professional communities— those of doctors, lawyers, any other pro- 
fession you could name, as well as scientists— are likely to be 
viewed simply as monopolies, conspiracies by a band of insiders to 
exclude competitors and maximize their own income at the expense 
of the public. 

There is much truth in this allegation, for professional communi- 
ties do er\joy a kind of monopoly over the service they provide, and 
they can, and often do, extract monopoly profits. Setting decent 
limits to the incomes of professionals i* one of the crying social 
problems of our day, and one that receives all too little attention. 

But the monopoly model fatally obscures what I think is the 
most distinctive feature of a healthy scientific or scholarly commu- 
nity. What it obscures is the intensely competitive relations that 
prevail within such a community. When we hear the word monopo- 
ly, we think of a sheltered preserve within which competition is 
suspended. But this grossly misrepresents the character of a com- 
munity of experts. 

Such communities are made up — ideally, at least — of critics, 
people whose principal pleasure m life consists of showing that 
they can solve puzzle3 better than their peers. What they are com- 
peting for in this very competitive situation that goes on within 
each of these communities is not money— at least not in the first 
instance — but the effective currency of criticism: fame instead of 
disgrace; honor instead of shame; compliments rather than com- 
plaints about the technical worth of one's work. 

Scientific communities are, in one sense, monopolies, then, but 
they are, more importantly, the very opposite of what the word mc 
nopoly leads one to expect. Monopolies, after all, aim to maximize 
pecuniary gain by minimizing competition among insiders through 
the exclusion of outsiders. 

The scientific community, instead, deliberately intensifies compe- 
tition among insiders in nonpecuniary dimensions of achievement 
such as glory and reputation in the solving of the kinds of puzzles 
created by the community. It is an arena of competition in which 
each competitor strives to accumulate not capital but reputation, a 
stock of favorable impressions of himself and his work in the minds 
of his peers. 

Scientists and professors are among the most status- and pres- 
tige-conscious people in modern society, and here is the reason 
why: each, by virtue of his occupational situation, is caught up in a 
struggle for eminence based upon demonstrations of his ability to 
solve the kind? of puzzles that are generated by the very intense, 
fast-paced debates and discussions that are characteristic of profes- 
sional communities. 
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The pecking order of these communities is taken with exception- 
al seriousness by their members because it presumably affects the 
outcome of the puzzle-solving competition that is of paramount im- 
portance to all of them. 

Now, this is not to say that science is a pure meritocracy in 
which status is perfectly geared to merit. Clearly, this is not the 
case. This is a human institution. Like all other human institu- 
tions, it falls short of any ideal we may articulate for it. Frauds 
and fakes sometimes rise to the top. People with large reputations 
don't always deserve them. Peer review processes sometimes do, 
indeed, function like old-boy networks. 

All of these things, however, I think, can be regarded as the 
kinds of imperfections that an* unavoidable in any land of human 
institution, and I confess that my own experience with these com- 
munities over the last 15 years of my professional life leads me to 
be generally persuaded that the competition is authentic and that 
the people who rise to the top of it generally are rather good; 
better than those who do not. 

In conclusion, let me try to come as close as I can— which will 
not be very close — to the task of drawing out of these very general 
comments some somewhat more specific criteria that might guide 
the kinds of practical decisions that you have to make. 

I can think of three situations in which you, as Members of Con- 
gress, risk doing serious harm to science if you do not defer to the 
judgment of the community's own spokesmen. 

In the first place, if the scientific tosk to be performed is a given, 
and the question is who can best carry out this task, the communi- 
ty's own judgment, it seems to me, should almost always prevail. 
Only the members of the community know what the pecking order 
is. The fact that they will not fully agree about what the pecking 
order is and who can best do the job should not obscure the fact 
that there will be a fairly good consensus most of the time on most 
issues in matters of this kind. 

Second, when the question is which of various scientific projects 
ought to receive highest priority, the judgment of the community's 
spokesmen again should prevail, I think, most of the time, for only 
members of the community can say where the growth points are, 
given the current state-of-the-art. 

The members of the community should not, I think, however, 
have full control over this question. Science does, indeed, have an 
inner logic of development, and no amount of wishful thinking, 
even when it is backed up by vast amounts of money, will produce 
a breakthrough when the proper conditions are not in place. All 
supporters of the Star Wars enterprise would, I hope, attend to 
that danger. 

In this kind of question— Where can science be made to grow 
most rapidly? — the scientific community and the Members of Con- 
gress, I concede, need to exhort a kind of veto power over one an- 
other. Science should not be simply allowed to go its own way, ac- 
cording to its own inner logic, so far as the general public should 
not be obliged to pay for just whatever scientists want to do. But 
when Congress tries to say what science shall become, it treads, I 
think, on very shaky ground. 
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Third and last, I think Congress will always do harm when it dis- 
tracts the members of the scientific community from the puzzle- 
solving activity that constitutes science. It will also do harm when 
it dilutes the force of that competitive activity by encouraging 
other kinds of competition within th<5 scientific community. 

Scientists should rise or fall by their ability to solve the puzzles 
that the community generates through its debates and technical 
communications. When their status is influenced by other kinds of 
performance— when, in other words, they are made to compete in 
other dimensions of skill— science is the loser. 

Let me suggest a very homely analogy. Imagine that it is your 
responsibility to field a basketball team to go to competj in the 
Olympics. What you want is people with a very specialized skill — 
the ability to put balls through hoops and prevent ethers from 
doing the same thing. 

In order to choose the best team, it is crucial that you narrow 
your criterion as much as possible to that very specific kind of 
skill. What you don't want is a team selected on any other basis 
such as the congressional district in which the player resides or his 
skill in hiring lobbyists or managing a bill on the floor of Congress. 
These are different kinds of skill; they involve different dimensions 
of competition; and they are not conducive to science. 

I would close, then, by urging you to do everything in your power 
to avoid generating competition among scientists that rewards any 
skill other than that puzzle-solving activity. 

Thank you very much. 

DISCUSSION 

Mr. Fuqua. Thank you, Dr. Haskell, for a very interesting dis- 
cussion. 

I might point out— you were saying scientists are very competi- 
tive, and I guess that maybe is the way you would describe politi- 
cians, particularly Members of Congress, because none of us get ap- 
pointed to these jobs; we have to aggressively seek them, sometimes 
maybe against our better judgment, but we are in there fighting. So 
maybe that puts us on an immediate collision course. 

Dr. Haskell. That is where the problem is. 

Mr. Fuqua. And I might point out that we have a constituency 
that depends on us to look after what they perceive as their inter- 
ests, and there have been attempts— we have seen Congress estab- 
lish mission-oriented institutes, like in the NIH, for arthritis, nurs- 
ing, cancer, some of the others, with a large constituency. Are 
there any lessons that can be drawn from that? That was at the 
opposition of the medical community. 

Dr. Haskell. Right. I concede that, in that particular case, siiice 
my mother and sister both suffer from arthritis, I had a hard time 
resisting the logic of your position. I think it is the murkiest of the 
areas that I mentioned and the one in which some sort cf integra- 
tion, some sort of check and balance between the two different 
kinds of authority, is most essential. 

I, for one, cannot, in that particular isaue, suggest that there is 
any neat rule to follow. All I can suggest is that the competition go 
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on > with a due regard for the legitimacy of the other's authority, 
which I know does not solve your problem. 

Mr. Fuqua. Nobody said it woum be easy. 

Dr. Haskell. That is right. 

Mr. Fuqua. Also, when you were speaking of this all-star team, 
you know, when amendments are offered or maybe certain tradi- 
tional procedures are circumvented, none of these originate in Con- 
gress. Most of the time someone asks you to do that, or you are ap- 
proached by the university or a certain group asking that this pro- 
gram be supported; we could do a good job with it. And so it gets 
right back into this circle. Could you comment on that? 

Dr. Haskell. Yes. I think there is immense danger from precise- 
ly that source in that the members of the scientific community are 
not bound together by any oath of solidarity in matters like this. 
Precisely because they are so competitive, they will be very eager 
to accept any opportunity that they get for advancing their re- 
search and getting the funds that it takes to advance their re- 
search. 

What I fear there is that unless that competition is kept within 
fairly narrow channels and ones that, to the greatest possible 
extent, rely upon this special kind of competition that I think goes 
on within the community, unless that happens, if the floodgates of 
competition are opened in general to other kinds of competition, 
that the kinds of people who rise to the top in science will not be 
those who are best equipped to do the real work of science. 

Frankly, this is a truly idealistic position and will seem wildly 
unrealistic to you, but I have grave reservations about the whole 
grant system as it already exists on that score. I think there is real 
merit to the claim that grantsm«nship has come to count for more 
than scientific insight. This is, 1 think, an acceptable kind of 

Mr. Fuqua. Let me query you further about that. There have 
been those that said that the peer review process —you mentioned 
that— is probably just a further extension of the ,r good old boy" 
network, and that the big, more traditional schools, the older, pres- 
tigious schools tend to have the people on the peer review, and 
they are reviewing their own oeers; and the emerging institutions 
that have, maybe through their States or private funding, have put 
considerable resources in recent into upgrading those schools, 
having better faculty, better facilities and so forth, and yet, be- 
cause they have not been involved in physics for 40 years or 100 
years in this particular area, or astronomy or whatever it might 
be, that they are somehow inherently unqualified to get these. 

How do you respond to that? It is a little bit like the seniority 
system in Congress. It has a lot of faults. I don't know what you 
replace it with, and the same with the peer review system. 

Dr. Haskell. I think you arrived, with that last statement, at the 
conclusion toward which I was going to head. I think that the peer 
review system is flawed. It is susceptible to all these abuses that 
you named. 

My own experience— again, I have to simply testify from person- 
al experience— is that, on the whole, it has worked rather well. I 
teach at an institution that is not generally considered to be in the 
first rank, Rice University. Rice would ordinarily be ranked in 
about the second level, perhaps. 
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And yet I think that I would be willing to concede that, on the 
whole, the rankings within my profession correspond fairly well 
with real merit; and I certainly have felt that, within my profes- 
sion and the ones that I know something about— and I do know 
something about ones other than history— the effort that everyone 
makes to make judgments in the blind— blind, that is, with regard 
to the institutional attachment or personal friendships and matters 
of that kind — people really do bend over backward to do that, for 
the most part. They Jx> not always succeed, as you would predict, 
and there are some who don't even try. But I think, on the whole, 
the system really does work rather well, and that the pecking 
order is a reasonably close approximation to genuine merit; always, 
finally, with the understanding that there are flaws but that no 
other system that I know of would do any better at arriving at a 
judgment of where the best talent lies. 

Mr. Fuqua. You mentioned grantsmanship, and that has certain- 
ly been one of the arguments and criticisms that has been made, I 
think legitimately, of our present method. 

I think it was Dr. Press, Prank Press, who is now the president 
of the National Academy of Sciences— and if it was not he, I apolo- 
gize for attributing it to him— but I think it was Dr. Press who 
stated that probably we should consider not totally abandoning 
peer review, but that we look at not so much what you write down 
that you plan to do, but what have you done in the last 3 to 5 years 
in the way of research; what types of graduate students have you 
produced; what generally is vour track record; and let it be based 
on that rather than your ability to write a grant. What do you 
think of that? 

Dr. Haskell. I would think that it was indispensable to a suc- 
cessful peer review system to balance those two kinds of consider- 
ations. Track record is not always a good indicator of what a 
person is abou f to do. He may have run out of good ideas. He may 
be in a dead spot. He may be beyond his creative phase altogether. 

By the same token, a bold and smashing project in description 
has to be weighed in terms of the believability of it, in terms of the 
person's talents and abilities as revealed by his past record. So it 
seems to me you cannot choose between those two; you have got to 
employ both. 

Mr. Fuqua. That could work to a disadvantage to young re- 
searchers that are just coming into the academic community that 
have not really had a track record. How do you get experience 
without getting experience? 

Dr. Haskell. Well, I think the force of a well written proposal 
that strikes to the heart of a problem that the community has 
come to recognize is sufficient that a young person, although he 
does face a greater barrier than an experienced one— I will grant 
you that— doesn't face an insuperable barrier. The barrier is only 
as high as that absence of a track record makes it, and a well writ- 
ten proposal will generally persuade the reviewers. 

Mr. Fuqua. Mr. Brown. 

Mr. Brown. Dr. Haskell, I would like to compliment you on your 
presentation. I think it was quite provocative, and it brings a di- 
mension to our examination of science policy that I think we prob- 
ably need to dwell more on than we have in the past. 
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Let me briefly discuss with you the peer review system, which is 
one of the critical elements in science policy. We have at least two 
systems for allocating funding for scientific research and develop- 
ment. One of them we generally refer to as a peer review system 
and one we refer to as a formula grant system, in which we just 
allocate so much money to laboratories and assume that they will 
do the research that they should be doing, both basic research and 
applied research. 

I would like to pose this thesis and have you comment on it, and 
that is that there are values to both kinds of systems, and those 
values are based upon a rather pragmatic analysis of results; that 
a peer review system can become encumbered with grantsmanship; 
that a formula grant system can be encumbered with old fogies 
who ars no longer in touch with the community; and that both 
need to be corrected. 

A formula grant system needs to have its work periodically re- 
viewed, the scientists or the laboratories, by peers who can help it 
to keep on course and thus provide for a fruitful use of the public 
money. 

Likewise, peer-reviewed systems need to be reviewed themselves 
to determine whether the peer review groups are representatives 
and not just old boy networks, and whether they are getting to 
sP?nd too much time— and I have heard criticisms that half or a 
third of their time is going to preparing grant requests— whether 
this is getting out of hand. 

So, in both kinds of cases, we need to examine this from a prag- 
matic viewpoint as to how we achieve the most productivity and 
the best puzzle solution. Therefore, it is not really a question of just 
blessing peer review but a question of evaluating results. Could you 
comment on that? 

Dr \ Haskell. I confess that I am simply not knowledgeable about 
especially the formula grant system. I have no personal experience 
with it. 

Mr. Brown. That is the oldest system we use. That is the one 
that the Department of Agriculture uses, for example, very largely. 

Dr. Haskell. And I take it that its principal feature is that 
money is simply assigned to an institution which then allocates dis- 
tribution of it? 

Mr. Brown. It is distributed to the States under a formula, and 
the States use it fc. State-supported agricultural research. There is 
a land-grant college in each State that benefits from this formula 
distribution. 

Dr. Haskell. I see whar you mean. 

Well, I again must, I guess, beg off that. I simply don't know 
enough to really draw on any conclusions on this, but I will say 
that I know, among the students of professionalization, the money 
doled out to the land-grant colleges is a kind of classic illustration 
of the fact that when money is available, researchers will appear to 
do research, and in spite of their appearance, there is no guarantee 
that science will progress simply by virtue of the number of re- 
searchers involved in something. 

I don't mean to say that scientific research has failed in agricul- 
ture. Clearly, the United States eiyoys its supremacy in agricultur- 
al production in part because of its fine agricultural science. But I 
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do think that the amount of money available for agricultural re- 
search probably exceeded the capacity of science to employ it fruit- 
fully at some stages, at least. I wouldn't say that necessarily now, 
but at some points— and how you prevent that, I do not know, 
except by keeping close tabs with the community of scientists on 
where science is actually prepared to grow at this particular 
moment and where it is not. 

Mr. Brown. Well, we have to deal with the problem at a grosser 
level than this, actually. Even in the finest peer-reviewed science, 
such as what we have, we will say, from the National Science 
Foundation, we always structure that process by saying that there 
is so much money available for this program. It may be that it is 
high energy physics, or it may be some other program. But the 
anount of money available, in effect, attracts researchers to that 
field. 

Dr. Haskell. Right. 

Mr. Brown. And those fields that do not get funded— like histo- 
ry, for example — you don't get as many. 
Dr. Haskell. Our work is cheap. [Laughter.] 
Mr. Brown. I know it is cheap. 
Dr. Haskell. It doesn't cost much. 

Mr. Brown. But that doesn't mean we don't need it I am begin- 
ning to think that history is the most important of the policy sci- 
ences and the one that the Congress needs the most of right now. 

Dr. Haskell. I couldn't disagree with you. 

Mr. Brown. You would agree with that, of course. [Laughter.] 

Dr. Haskell. I would be happy to agree with you, yes. 

Mr. Brown. Let me go back just oriefly. I don't expect to get 
much out of this, but you spent quite a bit of time discussing Peirce 
and his concept of reality as being grounded in a consensus of the 
community. 

This is not true just of scientists; this is true of philosophy, reli- 
gion; you can probably name a number of fields. The important 
thing— and I am just verbalizing here — it seems to me is to recog- 
nize that there isn't any such thing as a reality that can be 
achieved, but what you get from a community is a perception of 
reality. 

Dr. Haskell. Yes, I think that is increasingly the position that 
commentators on this subject have taken; Thomas Kuhn's book, 
The Structure of Scientific Revolutions, for example. 

Mr. Brown. Correct. He is slightly advanced over Peirce from 
that standpoint. We have these perceptions which become em- 
bodied as paradigms, as you commented. 

Within a particular paradigm or perception of reality, there is 
this intense competition which is mediated by the consensus within 
the community, out generally speaking, when you get a paradigm 
shift, as Kuhn describes it, you have a renegade of some kind who 
does not depend upon the community. 

In that sense, the basic benefit of science is encouraging rene- 
gades who do not abide by the consensus or the perception of reali- 
ty of the particular community. How do we weigh that in the equa- 
tion? 

Dr. Haskell. It is a very interesting problem, and there is one 
commentator on *Hs subject, Feyerabena, who would carry the ar- 
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gument that I think you want to see extended a little farther and 
argue that the stress on community in science is wrong and that 
good science should be understood to be a matter of bold, radical 
innovation in which the individual's insights owe nothing to the 
community within which he operates. 

I am not persuaded by this point of view. I think that Kuhn's 
stress on the community is much closer to the mark, and in fact I 
think we would not want always, in every case, to support the ren- 
egade. 

When a genuine scientific revolution takes place— that is to say, 
when a new paradigm is set before the members of a community 
and it wins their allegiance, or wins the- allegiance of a majority of 
those who are active and fruitfully engaged in the work of the com- 
munity—then I think it ought to triumph, and the more rapidly, 
the better. 

If Kuhn is right, that is the only kind of progress that science 
ever could or can make. To support the renegade in a situation like 
that, the man who clings to the outworn paradigm, would hold sci- 
ence back rather than advance it. 

But what you, I take it, mean to stress is that, after all, conform- 
ity is not an admirable thing, and all this talk about the virtues of 
consensus in a scientific community comes very close to saying that 
conformity in these communities is a good thing and that the indi- 
vidual is somehow to be suppressed. 

I acknowledge that there are real difficulties with that. I think 
that when Kuhn talks about the triumph of a consensus, he takes 
it for granted that nature is such that a consensus will not form 
unless the paradigm in question is somehow adequate to the reality 
that it purports to deal with; and that consensus for that reason 
deserves our support and our loyalty; and that every consensus, 
after all, beg^ins as an individual insight; but if an insight remains 
purely individual, if it remains purely idiosyncratic, that is a sign 
that it is somehow not adequate to the reality that it purports to 
deal with. 

I am not sure I answered your question in that. 
Mr. Brown. No, but we have had an interesting discussion, I 
think. [Laughter.! 
Dr. Haskell. Thank you. 
Mr. Fuqua. Mr. Lewis? 
Mr. Lewis. Thank you, Mr. Chairman. 

Most of us in Congress and other areas of the political arena are 
constantly lobbied by the lobbyists of various interests and various 
influences. Now, where do we draw the line to make a determina- 
tion, as in your presentation? As I understand it, you made some 
three areas. One was that lobbying interests should not influence; 
the scientific interests should be the influencing factor. 

Dr. Haskell. Well, that is a question of brass tacks, and I am not 
familiar enough with the mechanics of the political situation on 
the floor of Congress to really be able to give you a good answer to 
it. 

But my general answer is that I think it is much to the advan- 
tage of science and to the long-run advantage of the public if scien- 
tists be kept out of direct competition for the kinds of benefits and 
advantages that are doled out on the floor of Congress. To the 
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extent that scientists can be excluded from that, I would be 
pleased. I think it is to their benefit. 

What that means, then, is that other kinds of channels need to 
be established or revived, it seems to me, that would permit those 
decisions not to be made on the open competition of the floor of 
Congress, but for the decision of who is to get the funding for 
which project, to be made in a way, that is much more closely 
geared with members of the community, who know who is who, 
and what kinds of projects will move at a given time. 

Mr. Lewis. Would you feel that this ought to be done by Mem- 
bers of Congress who have the most influence over the issuing of 
the grants or the financial abilities to smaller institutions? I have a 
feeling that the smaller institutions are left out and sometimes are 
as good as, if not better than, the mcgor institutions throughout the 
country as far as their science programs are concerned. 

Dr. Haskell. I think there is some truth to that. I am not at all 
confident, though, that the smaller institutions would fare any 
better on the floor of Congress. I think what would fare batter on 
the floor of Congress, were the decision to be made more and more 
in that arena, would be those institutions, big or small, that man- 
aged to put together the kind of clout, with lobbyists or whatever, 
that it would take to carry the decision there. 

My only point is— and I don't mean to derogate this kind of skill 
and ability; it is a very real and authentic one — but it is not the 
kind of talent that ought to determine the pecking order within the 
scientific community, and to the degree that the scientific commu- 
nity is forced to change its style and engage in that kind of compe- 
tition, I think there is real damage threatened to the community. 

Mr. Lewis. Do you feel that in all areas, science and otherwise, 
the decisions are based on political interests to make the grant 
awards in relation to the ability to perform a particular act? 

Dr. Haskell. I am sorry. Do I think that within the scientific 
community, decisions are made on the basis of merit? 

Mr. Lewis. Are we shirking the scientific community overall be- 
cause of political interest and the influence of political interest in 
making the decision as far as awarding grants? 

Dr. Haskell. My sense of the present situation is that, on the 
whole, Congress has been remarkably and admirably tolerant of 
the prerogatives of the scientific community to make crucial deci- 
sions about where the money will go and what it will be used for. 

What I mean to advocate is a continuation of pretty much the 
same situation that now prevails. I would only be alarmed at a 
move toward a greater politicization of the decisionmaking process. 

Mr. Lewis. Thank you. Thank you, Mr. Chairman. 

Mr. Puqua. Mr. Lundine? 

Mr. Lundine. I don't have any questions. 

Mr. Fuqua. Thank you very much, Dr. Haskell, for being with us 
this morning. 
Dr. Haskell. Thank you. 

[Answers to questions asked of Dr. Haskell follows:] 
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QUESTIONS AND ANSWERS FOR THE RECORD 



Dr. Thanes L. Haskell 
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Consider the nature of the legislator's role. No wise legislator regards 
hlmsolf as the mere errand boy of his constituents sent to Congress to ad- 
vocate mechanical ly their most Immediate, concrete Interests. Winning 
election In our system of government confers upon the legislator a consid- 
erable amount of discretionary authority, authority to act as a statesman , 
a leader who takes a bro«d view of his constituents' Interests and even 
looks beyond all private Interests to the public Interests when tha 
occasion demands. 

For example, loyalty to constituent Interests does not entitle (much less 
require) any legislator io seek federal funds to build a harbor In his 
district If the local geographic conditions are unsuitable for navigation. 
By the same token, constltuenJ- accountability Is no Justification for 
trying to locate a research laboratory In a district where local personnel 
end Institutions are Incapable of putting the facility to optimum use. 

The ratio of creative to uncreatlve people In science, as In most human 
endeavors, Is perhaps one In ten. If Congress allocates research money to 
mediocre scientists, whose principle vlriue Is that they reside In some- 
one's Congress I ona t *<fl strl ct , 1+ can be sure of gettl ng only medl ocre 
science. The Idea that first rate scientists will go wherever the money 
Is, so that the Identity of the recipients who Initially administer the 
facility makes little difference, Is utterly mistaken — not because 
scientists are unresponsive to pecuniary Incentives, but because mediocre 
scientists tend to hire people as mediocre as themselves, no matter how 
ample their budget. 

There Is no easy compromise on this Issue: the legislator must choose 
either to support quality science AC to spread the gravy around his dis- 
trict. He cannot do both at the same time, except In the rarest of In- 
stances. The legislator who trusts the Judgment of the scientific com- 
munity In the allocation of research funds, and overcomes the temptation to 
treat those funds as one more piece of pork In the barrel, Is living up to 
the highest standards of statesmanlike accountability. 

Those who have expressed a concern about efforts to obtain research faci- 
lities by a resort to the political process have noted that sow projects 
have been Initiated not only without scientific review, but also. In the 
case of floor amendments, without review In the Congressional system; that 
Is, through subcommittee and committee hearing and debate. Would legisla- 
tive provisions for such facilities be more acceptable If they were ths 
result of such a more extensive Congressional review? 

No doubt there Is more than one way to bring peer review to bear on the 
allocation of research funds, and perhaps It cou!d be done through com- 
mittee hearings and the like. To me, however, this sounds like a cumber- 
some and unpromising approach. Certainly committee hearings would not 
serve the desired end unless they gave full voice ro peer Judgments. 
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9* Is It possible to reach a sufficiently strong consensus about the fairness 
and effectiveness of procedures for establishing priorities so that indivi- 
duals and institutions that attempted to circumvent those decisions could 
be effectively carwed by the rest of the coaaunity? What types of sanc- 
tions aight be used to force coap Hence? 

As I said above, I see little prospect of any spontaneous observance of a 
taboo against direct legislative action by those who stand to gain frow 
vlolatlnn it* Nor do I see now any sanctions applied within the academic 
world jou\6 be both fair and effective* The only hope <s for a continua- 
tion of the admirable self-restraint that Congress had traditionally dls- 
p'oyed. 

Oongress should treat the allocation of funds for scientific research the 
way It treats the selection of contestants for Olympic teams: let the de- 
cisions be made by those who are familiar with the field, because a team 
selected on the basis of competition between representatives of different 
congressional districts Is bound to lose* 

Mr. Fuqua. Our next witness is Robert L. Sproull, the chairman 
of the Working Group on Institutional Renewal, Government-Uni- 
versity-Industry Research Roundtable of the National Academy of 
Sciences. 

Dr. Sproull, we are very glad to have you with us this morning. 

STATEMENT OF DR. ROBERT L- SPROULL, PRESIDENT EMERITUS, 
ROCHESTER UNIVERSITY, ROCHESTER, NY, AND CHAIRMAN, 
WORKING GROUP ON INSTITUTIONAL RENEWAL, GOVERN- 
MENT-UNIVERSITY-INDUSTRY RESEARCH ROUNDTABLE, NA- 
TIONAL ACADEMY OP SCIENCES 

Dr. Sproull. Thank you, Mr. Chairman. 

I feel a little embarrassed at this point. I am going to come down 
from the Olympian stratosphere to pretty practical considerations. 
I am afraid I am going to lower the tone of this whole enterprise a 
great deal here. 

I have taken your invitation quite literally to respond principally 
to pages 55 and 56 in the committee's agenda. I am appearing here 
as a result of my service for the National Academy of Sciences/Na- 
tional Academy of Engineering in connection with the Govern- 
mentrUnivereity-Industry Roundtable, w!dch has many of the items 
on your agenda on its standing agenda. 

lit is an attempt to see what a standing committee composed of 
people from universities, from Government, from industry can 
proauce over the years. As I will come to later, we have interacted 
with you and your committee, and we intend to profit by additional 
interaction as much as we possibly can. 

I also appear having spent most of my life in the university, but 
having spent 2 years m this town as the Director of the Advanced 
Research Projects Agency, so I have some experience of the other 
side of the problems. 

I would prefer, with your permission, not to read my testimony 
but simply to go through and put notes and footnotes on it. I think 
you have it front of you. 

Mr. Fuqua. Yes; and we will make it part of the record. 
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Dr. Sppoull. Thank you very much. 

In connection with your Question 1, "How can the expert judg- 
ments of the scientists and the societal goalsoriented judgments of 
Member? of Congress effectively interact?" I answer a good deal of 
that in connection with No. 2 but also have responded to your sen- 
tence asking for cases. That is whrt most of the next few pages are. 

On page 2, I say that the system has worked very well indeed, 
especially when it has involved individual research projects. It is 
not the only system. In the United Kingdom, one has the Universi- 
ty Grants Committee, which has been the envy of some of us for 
some time. On the other hand, the United Kingdom is finding diffi- 
culties with that approach. 

We also envy the Federal Republic of Germany, and particularly 
in its interactions between universities and industry. I think we 
have lots to learn from other countries; but in general, I think our 
system— the interaction of Congrass, the agencies, the universi- 
ties—has worked extremely well and has, if anything, been the 
envy of the world. 

Later on page 2, I say that where the largest scale facilities are 
involved, then is when considerations enter the picture in addition 
to the promise and quality of the individual work. 

The next few pages— I will not repeat them— simply recite, in re- 
sponse to the last sentence of your question 1, some of these cases. 

I would like now to turn to the middle of page 6, where I address 
your second Question: "At what level should decisions be made by 
scientists, by Members of Congress, and jointly?" 

My first reply to that is that scientists should make no decisions 
whatsoever on the Federal support of scientific research. Scientists 
make the most important decisions with committing their own 
lives. When a scientist says that my curiosity and my talents take 
me in this particular direction, he is making a very important deci- 
sion, and that is a decision that he can make better than any other 
person. 

The sum total of those decisions is extremely eloquent in ulti- 
mately deciding on the way Federal dollars are spent. But I don't 
think that scientists by themselves should be making any decisions 
whatsoever. 

On the other hand, as I go on to say, scientific evaluation of the 
promise of an individual research or facility proposal, I believe, is 
an absolutely essential part of the process; that that scientific eval- 
uation is a part of the process; it is not the deciding part of the 
process. 

Scientists in each field make important decisions: what field is 
most promising; how to balance the service to an individual stu- 
dent versus service to the next generation through research; how 
to balance industry support, which is small but growing, against 
local support and against Federal support. These are decisions that 
scientists individually can make and should make. 

But when it comes to the size of a Federal program in, for exam- 
ple, high energy physics versus a program in support of, for exam- 
ple, chemistry or materials science, this seems to me, pure and 
simply, a congressional decision based upon the best advice it can 
get from the agencies and from the scientists, so that the size of 
programs, the funding of programs is something where scientists 
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should participate as part of the evaluation process but something 
where tney do not decide. 

From here on, I sharply distinguish between individual research 
programs, on the one hand, and facilities programs on the other, 
because it seems to me my advice, anyway, diverges at that point. 

On the top of page 7, 1 hate to sound like Pollyanna, but it seems 
to me there is nothing basically wrong in the system as it is, where 
the Congress approves R&D programs, establishes new programs, 
sets funding levels, and provides guidelines and objectives for the 
conduct of tne program. 

Then the executive agency works through this. It has advised 
Congress earlier, 30 the congressional decision is based in par* 
upon agency advice. But then the agency makes the proposals com- 
pete one against each other; it makes the ambitions of one region 
compete against the ambition* of another: and ultimately, then, at 
least on the large projects, as I have said in some of the earlier ex* 
amples, Congress ultimately can make the decision as to whether— 
fcr example, a new accelerator like the SSC, if it is ever authorized 
by Congress, I am sure Congress will be in a very central position 
in deciding where that is to go. 

There is never enough money for all of the promising 'ideas, I 
think, although ail of us realize that this produces agonj among 
us— and remember that I was a university president for something 
like 16 years, and there was never enough money for everything to 
go around — before one weeps too many tears for his life, though, I 
ask you to imagine yourself in a country where this was not the 
case, where there wa3 more money than ideas, and what a terrible, 
dull place that would be. 

So we should not be too upset about the fact that there is never 
enough money to go around for all the promising ideas, because 
that makes one idea compete gainst another, and in general, I 
think we can all take some pride in the fact that in our country 
the best ideas have floated to the top. 

This is really a tribute to the self-restraint on the part of Con- 
gress and the analytical capabilities of the agencies, the executive 
branch agencies, and the way that they have enlisted the scientific 
community to advise them. 

The central feature, as I say on page 8, of all such reviews is the 
use of recognized experts, but by the agencies, within the frame- 
work set up by each individual agency to respond to the congres- 
sional intent in authorizing and funding the program, an^ this is 
the way it has worked within the individual research programs 
and, I think, worked very well. 

I will come back, if you will, to this "old boy" business a little bit 
later, which is one of the accusations made about that system, but I 
think it is somewhat misunderstood. 

At the top of page 9, however, I switch gears to facilities, and 
this arena has been the arena of rapidly increasing tension. The 
first thing I address myself to is why. Why is this an area of rapid- 
ly increasing tension? 

I see, since I have just read this morning H.R. 2823, that I am 
now preaching to the choir on page 9, and so I will make that very 
short indeed. But I do want to emphasize that research facilities 
have deteriorated and are obsolete, and it is a redly strong nation- 
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al problem, and I am very glad that you and your committee have 
risen to it. 

The reason this got this way is that we were all encouraged, both 
by the Federal Government and by the States, in the postwar and 
the poetsputnik period and the Great Society period, to expand, 
and in fact it was considered unpatriotic not to expand. 

Now we are facing a situation where the enterprise is no longer 
expanding. The number of 18-year-olds is not growing; in the 
Northeast, it has even declined. Federal funds for research in real 
terms, although there are fluctuations, in a secular way, are not 
expanding. 

The universities are left with an aging plant. The only way we 
have, at Federal expense, to replace that is by the 2-percent use 
charge, which is really a very bad joke. It assumes that an academ- 
ic building lasts for 50 years. Well, the shell of an academic build- 
ing may last forever, but if it is going to be used for research, it 
has to be completely renovated every 15 or 20 years at an expense 
which almost always far exceeds the price of the shell in the first 
place. So the universities have not had the ability to keep the fa- 
cilities up to date. 

Under four, at the bottom of page 9, 1 point out that to maintain 
research and teaching programs at the frontier needs modern fa- 
cilities. It is even worse than that. We want to be fair to advanced 
students. Advanced students— Ph.D. students in universities—could 
be earning far more, particularly in engineering, if they took jobs 
and sometimes would be supported in advanced work by their in- 
dustrial employer. They could be earning far more than they do as 
graduate students in universities. 

We believe it is grossly unfair to take advantage of them by 
asking them to do that unless the facilities are absolutely up to the 
frontier of the science or engineering. 

On page 10, 1 want to call your attention to item six, which we 
may get into in the questioning. I noticed Congressman Lewis 
pointed this out in his questions. The question is the unusual 
routes that some colleges and universities have taken recently. 

I simply want to point out that when one of these routes is suc- 
cessful, it probably makes life tough for you Congressmen, because 
I am sure a lot of other people have come to you and asked for 
similar treatment. But it certainly makes life tough for us who are 
trying to replace obsolete facilities on universities. 

Imagine, for example, my interaction with my board of trust- 
ees—which happens to be a private university, but it would be the 
same, I think, if it were the regents of a State university— when, in 
what we might call the pre-Columbia period and the post-Columbia 
period. Raising funds for academic science is very hard work. I 
don't know how much many of you have done on that, but it is 
very hard work. 

Mr. Fuqua. Every 2 years. [Laughter.] 

Dr. Sproull. Well, that may be even harder work, but I don't 
know anything about that. Everybody thinks his own field is the 
most intractable. 

But when I go to my board of trustees now and say that we des- 
perately need a new chemistry building, their answer is not quite 
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this naive, but close to it: Why can't you be as smart as my friend, 
Mike Sovern, and go get the money from the Federal Treasury? 

When the trustees have to, with their own money, in effect, seed 
the project and go to their friends to get money, go to industry to 
get money, any time that somebody has successfully, in effect, 
short-circuited that process and gotten what seems to be very 
direct access to the Federal Treasury, where the corporations and 
the individuals have already paid their taxes to support it, it just 
makes life very hard for the rest of us to go the more traditional 
route. So the post-Columbia world is different from the pre-Colum- 
bia world. 

In the middle of page 10, 1 just want to say that although I am 
not here to endorse any particular Federal or other type of pro- 
gram for facilities— and I have had a chance to read through H.R. 
§823 only once— but, nevertheless, I think I can warmly endorse it. 
I particularly endorse the idea of cost sharing and the idea of 
asking the National Science Foundation to, in effect, make a peri- 
odic audit of the state of facilities. 

These are two aspects of it which I warmly endorse. But the 
main thing I endorse is that it, we hope, might create a Federal 
program, and I will come to that a little bit later. 

At the bottom of page 10 and top of page 11, 1 say that the role 
of Congress in direct Federal support of facilities is the authoriza- 
tion of funding of programs. I distinguish that from individual 
projects. But the creation of programs is certainly a prerogative of 
Congress. 

It also seems to me to be a prerogative of Congress to decide on 
what the program objectives should be and what criteria, if any, 
should be used in addition to scientific and technological merit and 
promise. 

For example, although I don't think it is spelled out specifically 
in H.R. 2823— it might well be— my own view is that the number of 
square feet of academic facilities should not be increased in the 
period of the next decade or two. If the number of square feet is 
increased, it is just going to be more facilities that are going to be 
begging for support, and in a situation where the number of 18- 
year-olds is not expanding, where the likelihood of sharply expand- 
ing Federal support for research is not very good, it seems to me 
that just expanding the number of square feet, while not exactly 
wicked, is certainly not in the public interest. 

That is to say, then, for any new facility that should be built, 
some old facility that was devoted to science and engineering 
should be taken out of service, either razed or converted to areas 
which do not compete for Federal research dollars; or — and this 
should be perhaps the bulk of the program— the dollars should go 
into modernizing existing facilities, perhaps continuing the shell 
but putting in modern plumbing and wiring and air handling sys- 
tems so that modern research can be done. 

Under two at the top of page 11, 1 point out that there are other 
ways of funding facilities. Loans, for example, interest-subsidized 
loans, can be managed by the Federal agencies, cost-sharing Feder- 
al funding of facilities, and so on, all where the original competi- 
tion has been submitted to the agencies and with a comprehensive 
merit evaluation of discrete proposals by the agencies. This seems 
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to me to be the essence of a sensible and promising program, and I 
am happy to see it in H.R. 2823. 

To turn to page 12, the question of other factors of a more social, 
political, and economic nature, it seems to me these are taken into 
account now, should be taken into account. It is an area of particu- 
lar congressional interest. But what I emphasize in my testimony is 
that the individual institution, the individual State, and the indi- 

Idual region have a very good opportunity to compete. 

If it is more ambitious than other States or institutions or re- 
gions, if it is more confident that it is going to be able to assemble 
quality people in the future, if it is more irritated by what it calls 
the old boy network," then it has a chance, with cost-sharing pro- 
grams, to put its money where its ambitions are, and that is why it 
seems to me so important that the local ambitions and aspirations 
be given a chance to work in the process through cost sharing or 
through, for example, taking interest-subsidized loans rather than 
grants. 

I emphasize that at several points in this testimony, particularly 
in the middle of page 13, where I talk about the various possibili- 
ties, including loans. 

I want to emphasize that the agencies of the executive branch 
are already staffed to run such competitions. A competition usually 
ends with one friend and a great many enemies, and the agencies 
have adjusted themselves to that unpopular life. I am sure that you 
people can tell me more than I could ever imagine about how that 
works in your lives, where you produce one friend and a great 
many enemies by direct congressional action. 

At the bottom of page 13 and the top of page 14, I address the 
question of, "To him that has shall be given," that type of thing. 
This is a difficult area and one where a great deal of tension hac 
developed among the newer institutions, particularly, and the 
smaller colleges and universities. 

It is one that there are not any good answers to. I just want to 
point out that the institutions like MIT and Stanford and so on 
who are the "haves" now got that way through a great deal of 
their own investment and a great deal of risk taking by their own 
boards of trustees and by generations of faculties and administra- 
tors. 

It was not done easily. But, on the other hand, it was done in an 
era of expansion; and, in an era of expansion, it is a quite different 
situation. The Federal funds in the immediate postwar period were, 
quite appropriately, I think, a part of that expansion. 

The situation is totally different now, where there is no expan- 
sion, and it means that if Federal funds are to be applied to bring a 
first-rate small college into the arena of research universities, for 
example, or a region of the country which has not had success in 
the past in attracting research scientists and engineers, then those 
funds have to be spent there at the expense of funds that could be 
used to maintain the quality of the MIT's and Stanford's, and that 
is what has produced the tension now. 

As I say, there is no answer to this. It is firm and pervasive. But 
the Federal agencies are staffed up to handle this competition. 
There should be some funds— and there are— for both, but it is not 
something that I can make any simple answer to. 
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At the top of page 14, 1 talk about the fact that any expansion 
will mean that some others will need contraction. Contraction is 
difficult anywhere, but it is especially difficult at a university, and 
for good reasons. Contraction is hard at a national lab. I think it 
would be very difficult to decrease the number of Congressmen in 
Congress, and so on. 

But universities have a particular problem with contraction be- 
cause American universities, especially, flourish with decentralized 
management. Most of the management of universities is in fact de- 
centralized to departments or to individuals, and under those cir- 
cumstances, a contraction is particularly difficult. So it is not easy 
to ask some colleges and universities to contract in order that new 
players can enter the game on a level playing field. 

Finally, I address your question three at the middle of page 14 
and start with a disclaimer, namely that I am on less firm ground 
there, and about the only thing that I can contribute there is to say 
that when one comes to areas of generic research involving very 
closely the applications or potential applications of research, again 
this is a place, it seems to me, that the key to this is to let the 
individual institutions, States, and regions compete for Federal 
funds on the basis of their own aspirations and quality, and again, 
it seems to me that the agencies are in good position to run this 
competition. 

Finally, on page 16, 1 point out, in response to your invitation to 
comment on congressional science relations, with a plea for more 
informal interaction between Congress and the scientific communi- 
ty. Your committee has done a good deal of this, and so I am not in 
any way criticizing your committee, but only to point out that it 
could become a better standard for the rest of Congress. 

I realize the committees are overworked, having to go through 
the authorization and appropriation action every year. They have 
very little time for the kind of activity that your task force is now 
doing. But the informal interaction of your seminars— and I think 
some of you will be participating in the Government-University-In- 
dustry Roundtable sessions on July 22 and 23— this kind of thing, I 
think, is just absolutely essential, because as science gets even 
more ramified and complicated, without that kind of informal 
interaction with your staffs and scientists, it seems to me that you 
will be trying to get your arms around something which just will 
refuse to be encased in your broad arms. 

Well, with that introduction, I am prepared to take your ques- 
tions. 

[The prepared statement of Dr. Sproull follows:] 
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U.S. HOUSE OF REPRESENTATIVES 
SCIENCE AND TECHNOLOGY COMMITTEE 
TASK FORCE ON SCIENCE POLICY 



Testimony by Robert L. Sproull 
on 

SCIENCE IN THE POLITICAL PROCESS 
June 25, 1985 



Mr. Chairman and members of the Task Force. My name is Robert 
Sproull. I am appearing before you today as an individual, drawing on my 
experiences within the university and the Federal Government and as a 
meuber of the Council of the Government-University-Industry Research 
Roundtable, sporjsored by the National Academies of Sciences and Engineer- 
ing. I appreciate the opportunity to discuss with you the role of science 
in the political process. 

I commend the Task Force for the questions it has posed on page 56 of 
the Agenda for its Science Policy Study to guide the discussion of this 
topic. They raise issues of critical importance to the nation. The Round- 
table Council also has been studying these issues. 

My remarks are organized around the three questions. I will address 
each in the order listed. 

ii How Can the Expert Judgments of the Scientists and the Societal 
toals-Orient-pri Judgments of Mftfnherfi of Congress Effectively 
Interact? 

I warmly agree with the statement by the Task Force "that in the 
last 40 years the expert judgments of scientists and the broader 
political judgments of members of Congress have, for the most part, 
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interacted successfully,* Indeed, our system for the participation of 
both communities in decisions about science is the envy of the world. 

Admittedly, there have been tensions and disagreements, but they have 
been relatively rare, especially in those areas that constitute the back- 
bone of our scientific and technological research enterprise— support for 
research projects and programs carried out by individual investigators and 
small groups, Wtere difficulties have arisen, they have usually been re- 
lated to "big science" projects and to cases in which local, state, and 
regional aspirations have been involved. It is instructive, therefore, to 
review the range of procedures that have been used in the past for allocat- 
ing funds for research facilities-. 

Where the largest-scale facilities are involved, many considerations 
enter the picture. In the case of the National Accelerator Laboratory 
(Fermilab), more than 100 proposals were received by the Atomic Energy 
Commission. The Commission screened the sites to insure that they met the 
basic requirements, including adequate power and water supplies, adequate 
land areas and enough housing and transportation capacity. Once these 
determinations had been made, a committee of experts assembled by the 
National Academy of Sciences further reduced the number of proposals to 
those that met all the requirements for a successful national laboratory. 
This refined list was relatively short, and any site on the list was tech- 
nically satisfactory. The Commission made the final selection, taking 
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into account the interests of the Congress and relevant social, economic, 
and political priorities. 

An example on a smaller scale was the National Science Foundation's 
,'Jcience Development Program— the "New Centers of Excellence"— in the 
1960's. The goals of this effort, as documented in legislative history, 
were the development of new centers of excellence and the general improve- 
ment in the quality of science and engineering education. Wider geogra- 
phic distribution was a primary objective. The foundation established an 
advisory committee of scientific experts that studied every proposal. On 
the basis of the quality of the proposals, on the reports of independent 
site visiting teams and on the basis of criteria established by the Founda- 
tion, the advisory corrmittee made its recommendations. 

A major consideration in the final reommendations involved judgments 
about the likely gain in scientific productivity per million dollars in- 
vested, other considerations involved the commitment of state governments 
to provide matching grants to their competing universities and the capa- 
city of the proposing universities to recruit and retain faculty competent 
to conduct the new programs. 

Discussion between the committee and the Foundation staff was an impor- 
tant factor in the deliberations. In the end, the funding decisions by 
the Foundation were designed to serve the ends intended by Congress 
authorizing the program and appropriating the funds. 
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In some cases agencies have relied on their own technical staffs to 
provide the necessary evaluations. The case of the *&SA Sustaining Uni- 
versity Program of the 1960s, one-fifth of which went for facilities, is 
an example. Competing proposals were reviewed internally and decisions 
made by the Administrator on the basis of anticipated return on invest- 
ment. The extent of an institution's involvement in IftSA research was a 
major criterion, 

A recent example is DCD's siting of its Software Engineering Insti- 
tute. The impetus for the Institute came from the DCD in its FY 1985 
budget proposal, and the line item funding provided by Congress was free 
of directive constraints, DCD issued a Request for Proposals that in- 
cluded criteria for evaluation relevant to the success of such an 
institute. 

Proposals were reviewed first by an evaluation board including civil- 
ian and military DCD personnel as well as i^SA and National Security 
Agency representatives. This board was selected for its technical com- 
petence, and it limited its evaluation to the technical merit of the pro- 
posals. Site visits were included. The next level of review was conduc- 
ted by senior Defense executives— civilian and military. The final 
decision, to award the Institute to Carnegie-Mellon University, was made 
by the Undersecretary for Research and Engineering. While substantial 
lobbying was acknowledged, DCD asserted that the final decision was made 
on the technical merits of the winning proposal. 
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Political influence has been a factor in some cases, but its extent 
and pervasiveness aie debatable. The emergv-nce of the university of 
Washington as a center of excellence in biomedical research and medical 
education is often cited as an example of the salutary influence of 
Washington Senator warren Magnuson, for many years Chairman of the Appro- 
priations aibconmittee with jurisdiction over the National Institutes of 
Health (NIH) and later Chairman of the full Appr pria*:ions Committee. 
Ihere are divergent interpretations of what happed during the period of 
rapid expansion of the university of Washington Medical Center, 



One interpretation holds that Senator Magnuson was a powerful chairman 
who was generous to the NIH, and that the NIH was politically astute 
enough to recognize the advantage in supporting the University of 
Washington* 



Another view holds that the growth of the Medical Center was apoliti- 
cal—the absence of line item appropriations and the submission of Washing- 
ton proposals to expert review are used to substantiate this view. This 
version holds that Senator Magnuson only assured, through his generosity 
to NIH, that there were ample funds to be applied for—by Washington and 
by all other qualified institutions. 



From these examples, I conclude that the dominant decision-makina 
process for allocating funds for research facilities has been one of 
comprehensive merit evaluation— a process based on a case-by-case 
examination of the technical merit, local capabilities and aspirations and 
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other factors that ijrpinge on the ultimate success of each individual 
facility proposal in meeting program objectives established by Congress 
and the agencies. The factors involved go beyond the review and judgment 
of scientific and engineering "peers" to include perspectives of those 
charged with exercising social, economic, and political judgments. I 
suggest son* guidelines for carrying out such a process in the future in 
ny response to question 2. 

^ nt Hhat Levels Should visions Pn Hade hy sHontists, by Hentoer^of, 
Tftmrffifii a "d joixitlyZ 

As illustrated by the examples above, while advice is provided by 
scientists outside the Federal Government, decision-making is reservad to 
federal agencies. Scientific evaluation of the promise of individual 
research and facility proposals is essential. However, decisions should 
be made by the executive agency responsible for managing the program, with 
interactions with the relevant congressional committees, after scientific 
and technical advice has been received according to each agency's pattern 
of doing business. Broader economic, social, and political considerations 
have been and often should be factored into the decision-making process by 
the agency and the Congress. The role of the various parties in decision- 
making about science is best illustrated by considering individual 
research programs and facilities separately. 

inahiduaj Search Programs. While the system for reviewing program 
proposals and allocating limited resources needs constant monitoring and 
will require adjustments from time t, time, as stated earlier, it has been 
remarkably successful and its essential features should be maintained. 
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Tfce accepted process, which has extended now over three decades, includes ' 
the following features. 

The Congress, through its appropriation and authorization committees, 
approves R&D programs, establishes new programs, sets funding levels, and 
provides guidelines and objectives for the conduct of the programs. Execu- 
tive agency proposals and advice from non-government scientists and engi- 
neers as well as others are used by the Congress in carrying out these 
functions. 

11* Executive Branch agencies, in consultation with the Congress and 
the scientific community, are responsible for designing mechanisms for 
administering the broad programs established by Congress; the agencies are 
also responsible for deciding on which speci:ic R&D projects and programs 
to support. Research proposals are reviewed through agency established 
mtchanisms designed to select, from arong all those submitted, the pro- 
posals that are judged to be of the highest technical quality and, thus, 
that best promote high quality science and engineering. Ordinarily, 
scientists and engineers who are acknowledged experts in the fields at 
hand have been chosen to make the reviews. 

Systems for the review of individual research proposals vary from 
agency to agency. Procedures sometimes include assenbled groups of re- 
viewers, and in otter cases proposals are referred to selected individual 
reviewers, m some cases the review is conducted by technical staff with- 
in the agency. Ttre tOH use assembled groups in a two-tier process in 
which the first level of review is scientific and technical, and the 
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second considers the awarding unit's mission, along with other relevant 
factors. 

The central feature, however, of all such reviews is the use of 
recognized experts who are qualified to judge the significance and the 
relative quality of the proposals at issue. Within the proposals judged 
to be of high quality, agency staff normally exercises some discretion, 
based on available funds as well as on other criteria, in deciding which 
proposals to fund. The factors considered by the staff vary from agency 
to agency and from field to field, but include relevance to program ob- 
jectives, as well as other concerns of a social and political nature. 

In exercising this discretion, agency staff should be responsive to 
the congressional intent in authorizing and funding the program, li 
Congress has stated explicitly that factors such as establishing new cen- 
ters of research strength or stimulating local economic development are 
objectives of the program along with promoting scientific and engineering 
excellence, then the agency is responsible for supporting projects con- 
sistent with these objectives. Even without such a specific congressional 
mandate, the agencies and the Congress interact throughout the year, for- 
mally through hearings and informally in many ways during which special 
aspects of R&D programs can be discussed. 

Within the system for allocating resources for individual research 
programs, the roles of scientists and engineers, of agency managers, and 
of the Congress seem to me to be totally appropriate. All three coimuni- 
ties have worked conscientiously and effectively to create and operate a 
most successful enterprise. 
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Facilities Support for research facilities has been an arena of 
rapidly increasing tension. Why? 

1. Research facilities established at universities during the 25 years 
following World War II have deteriorated and are obsolete, 

2. These facilities were established during periods following the War 
(immediate post-War; post-Sputnik; and the "great society" of the 
1960s) in which federal and state government prograns encouraged 
the universities to expand their research and teaching capacities, 

3. Today, the enterprise is no longer expanding. The 18-year old co- 
hort is not expanding. Federal funds for research, in real terms, 
have not been increasing consistently over the past decade and they 
are not likely to over the coining decade. National investment in 
reseatch facilities has declined markedly; there are almost no cate- 
gorical federal programs providing support for facilities. The two 
percent use charge for facilities allowed in federal research 
grants and contracts to universities is totally inadequate to re- 
place obsolete facilities or to do major renovations to place 
modern research facilities into an old shell. Even if the shell 
lasts fore^r, major renovations costing as much as the shell must 
be done every 15-20 years, 

4. Maintaining research and teaching programs at the frontiers of 
science and engineering, meeting health and safety standards, and 
following best laooratory practices require modernized facilities. 
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5. The comrunities and geographic regions surrounding -universities 
view acactenic research facilities as iJtportant conponente of their 
economic development strategies. 

6. To meet facility needs, university administrators and scientists, 
sometimes acconpanied by state and local officials, seek to raise 
funds from all available sources, including in some cases the un- 
usual route of going directly to the Congress. 

7. Heaters of Congress are willing to help, because they were elected 
to procrote the economic and social development of their districts 
as well as to serve the national interest. 

I am not in this testimony recontaending any specific federal or other 
type of program for facilities. On July 22-23, the National Academies, 
the National Science Board, and the White House Office of Science and 
Technology tolicy are sponsoring a working conference intended t- identify 
and examine strategies for meeting facility needs. The academic facili- 
ties legislation you, Mr. Chairman, • gently introduced, will certainly be 
one of the strategies examined. Congressional participation is planned, 
and the results of the conference will be shared with the Task Force. 

I will address my renarks to the prilKlgltS that should be followed in 
ca-ving out roles for the scientists, the federal agencies and the 
Congress, as you consider means of direct federal support for facilities. 

1. The role of Congress in direct federal support of facilities is the 
authorization and funding of programs. By definition, this 
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includes establishment of program objectives, and criteria, if any, 
in addition to scientific and technological merit and promi3e, 

2, Procedures involving direct federal funding for facilities, for 
example, grants, loans, interest payments, and use charges, should 
be managed by the federal R&D agencies on the basis of comprehen- 
sive merit evaluation of discrete proposals, (Indirect approaches 
also are possible such as realistic depreciation rates in research 
grants, payments for rent in research grants, and formula funding, 
but such mechanisms do not lend themselves to facility proposal 
review, ) 

The technical features of such evaluation should be designed to 
ensure that: 

a. The programs of the institution in question are adequate to 
achieve the stated goals; 

b. The people conducting the programs proposed for the facility in 
question are capable of competent execution of the programs; 

c. The proposed institution is the institution best able to achieve 
the goals intended by Congress and the agency; 

d. The capacity of the area, or of tho institution, is adequate to 
provide the transportation, coimunication, supplies, water, and 
other necessary services; and 

e. The cost of the facility will be reasonable. 

Sometimes the ability of the institution to meet these criteria 
depends on commitments by other bodies, such as the willingness of 



ERjC 41 



37 



a state to fund new positions if federal support for construction 
of the facility is assured. 

Generally, those called on to make these technical judgments should 
be selected, by procedures established by the federal agencies, 
from among recognized experts in the fields in question. 

Other factors of a more social, political, and economic nature also 
are, and usually quite appropriately, taken into account. For 
example: 

a. Geographic distributions the contribution to building research 
and educational capacity in certain institutions and regions of 
the country; 

b. The contribution to local and regional economic development, 
both through the direct impact of jobs to build and staff the 
facility, and the indirect impact of spin-off companies and the 
attraction of additional technological enterprises to the area, 

c. The willingness of the institution, of the state, or of the re- 
gion to share costs and to otherwise express its determination 
to invest its own funds in the facility and its programs. 

It is appropriate for Congress to insist that individuals capaole 
of exercising these judgments and in whom it has conf idence-not 
necessarily those with expertise in the scientific and engineering 
areas— be involved in the decision-making process. 



42 



38 



In sum, technical review by experts in the relevant fields is 
necessary to limit the choices to those that meet the technical 
criteria; other factors may quite properly be considered in 
selecting among these. 

3. Federal approaches to facility support should be based on cost- 
sharing among the Federal Government, state governments, univer- 
sities, and the private sector. This allows institutions, states, 
and regions to demonstrate their initiative, commitment, and 
confidence in seeing the facility develop into a successful enter- 
prise. For example, the Federal Government might offer low in- 
terest loans for facilities which the states and the institutions 
would agree to pay back on the assumption that the facility will 
attract continuing support for its R&D programs and that realistic 
depreciation or use charges are allowed in the R&D grants and con- 
tracts, local cormutment is an important criterion in the compre- 
hensive merit evaluation process. 

This local comidtment factor in the evaluation process is especially 
important in the current context for support for R&D and research facili- 
ties. As I stated earlier, several indicators can be cited to illustrate 
that the R&D enterprise is not expanding. Under such circumstances, any 
new start will have an impact on the existing enterprise, it is in the 
national interest to maintain the quality of this enterprise. This 
judgment is suscep^ble to the criticism, "Ob him that has shall be 
given." This is a serious concern to which I respond as follows: 
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(1) Current centers of strength in academic science and engineering are 
the result of long-term investments by universities, states, private 
donors, and the Federal Government; it is in the national interest, and it 
is an effective use of resources, to build on this strength; (2) At the 
same time, by including local conmitment and investments as a conponent of 
the evaluation process for facility proposals, any institution, state, or 
region with the anbition to establish a new or expanded R&D capability has 
a way to conpete effectively for federal funds to help it do so; and (3) 
The overall size and scope of the educational and research enterprise re- 
quires examination in the light of current economic, demographic, and sci- 
entific factors; some parts of the system will need expansion and others 
will need contraction. 



3. under What Circumstances Should the C ongress and/or the Scientific qom- 
minitv hkp Criteria such as Regional Econ omic Growth. Specific Hea^tfr 
NPPds. and Agricultural Crop Need * in Making Decisions for. Science. 
Policy? 

I feel on less firm ground responding to this question than to the 
others and therefore will make only a few brief points. 

First, as indicated by my consents above, the scientific community has 
no special usefulness in applying criteria such as economic growth to 
decisions about science. The agencies and the Congress, when appropriate 
and based on advice from relevant individuals, are the organizations that 
must bring such criteria into the science policy process. 
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Second, criteria such as specific health needs and agricultural crop 
needs are critically important in establishing priorities for generic 
research (the gray area between basic research and applied research) and 
applied R&D in the agriculture and biomedical areas. I cite here the 
findings of a recent study of the relationships between federal R&D policy 
and technological change in seven major American industries— semiconduc- 
tors, computers, aircraft, pharmaceuticals, agriculture, residential con- 
struction, and automobiles. 1 The authors found three types of policy 
that have been successful in the past: 1) government R&D support for tech- 
nologies in which the government has a strong and direct procurement in- 
terest; 2) decentralized systems of government-supported research in the 
generic areas between the basic and applied; and 3) a decentralized system 
of clientele-oriented support for applied R&D. 

Features that were found to be keys to success in areas 2) and 3), in 
which the agriculture and pharmaceutical fields are included, are: a) 
Involvement of J&U) the scientific community and those with applied in- 
terests in establishing R&D priorities; and b) Evolution of the research 
programs, and of the institutional structures for sponsoring and perform- 
ing the research, on the basis of the needs and desires of the scientific 
community and of those concerned with applications; the initiative and the 
design of the programs were not centrally orchestrated. 



1/ "Industrial Innovation Policy: Lessons from American History" Nelson 
and Langlois, Science. 219, 18 February 1983, p. 814. 
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In light of the above findings on decentralized support for generic 
and applied research, we need to think of the states as an iinportant locus 
for policy leadership. They are demonstrating the ability to stiirulate 
linkages between knowledge-producers and knowledge-users and to invest 
substantially, sometimes with federal stimulus, in areas of technology 
identified by these alliances a? having the greatest promise. It is also 
noteworthy, that the state programs are involving both the public and the 
private universities. 



Congressional - Science Relations 

My remarks have focused on the interactions among the Congress, the 
scientific and engineering community, and the agencies in the formal pro- 
cess of program formulation, authorization, and execution. I conclude 
with a plea for more informal interaction between the Congress and the sci- 
entific comrunity. The activities of the House Science and Technology 
Committee, Mr. Chairman, set the standard in this regard. The Science 
Policy Study of your Task Force, which brings us here today, and the 
science seminars held by your Committee over the years, are effective 
means for bringing the Congress and the technical connunity together out- 
side of the legislative hearing process to examine major science policy 
issues and to review scientific and engineering advances and their implica- 
tions. I would hope that other committees could be encouraged to do like- 
wise. The scientific and engineering community stands ready to help 
create opportunities for more informal interaction, as indicated by the 
congressional seminar programs conducted by several of the professional 
societies. 
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DISCUSSION 

tat£n. FUQUA ' Th<mk y ° U V6Iy much for a ver y ^oughtful presen- 
I am not sure of the total accuracy of the figures -thev an. in 

n.S; ? ww at are. below there, from 51 through whatever 
number it is that participate in Federal funding programs tend to 
say, well, you know, we nave to look outside ttTe peg nror 

^n^T i has , n,t "* any. That le ffluta^ 
alent today. How do you respond to that? P 

^i&J™^ Well » 1 . res P° nd by saying I couldn't disagree more 
violently. There are going to be a different 50 institSThf tS 
next couple of decades. There already are a lot. S ' M 
f^Ko^teif n - ° f Un *T tiesLl think 1 they ulf added*! 
SmetSL^now?^ ^ SOmeplace - 18 ifc about 54 or 
Mr. Cattkll. I think it is 54. 

AATI. tll^ But ^ me of ^ hose institutions don't belong in the 
AAU they have really ceased to be front-ranked universtoeTin a 

vS^T\f^- th -f re u m lots of others tnat™veTamb? 
SS ^tfiSi^f S tf^l" to * a ch J b of the researeTuTS. 
anTqu^^prepria^ m *** ° Ut ° f that *™» of 

0 nSf f^ 011 * 1 1 would is that those institutions even 

small colleges-for example, you have a first-rate cofieS* ^KS 

2S?^±LK tB ^1 a certam^ounf of afvanS 
work, but it wants to keep it m check. It doesn't want to becorrJTa 

2? l C a ^ W A erB IP'S&J* wants to have some advancKjfc It 
SStf fil £i If eral funds^it doesn't get as much m 
cSSm Tim- 1 lfc £ ets ¥ bl * 8 fraction of whit it wants as, say 

iy « «f U fi?& » here 1 8pent m08t of my m ' which 18 *S 

Hjit^lf - g to the University of Rochester, which is kind of interme- 

nf^ L Umv ? raity ' bl ?t it has lots of Federal funS 
DortuS fSfi?^?! 18 «° me Joying. Secondly, there is an op- 
portunity for the small colleges. Third, there is an opportunity for 
'W 6Wer ^^..particularly if the region is wE to sav 
Jf^iPSfSST *S Sf. the - ? ew * of the^exf centSr?;' 

That is exactly what Stanford did in the thirties. Stanford was a 
rAfo'rto 6 ^ 7 Hftil Frederick Tieman^rthelSbitionru 8 
the 1930 s, to make it into a modern research university He took 
lots of local ambition and made it transfer frerrheS to ftmd- 

"They got no particular benefit from World War H Their Deonl* 
were away at MIT, at Los Alamos and other places. They R 
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particular Federal benefit from that. It was local determination 
given effect to by committing their funds and their time that pro- 
duced the Stanford of today, and this process goes on. 

Finally, let me say about the "old boy network" and research 
funding, that I served, when I was a bench scientist— I don't any 
more; nobody trusts my judgment as a scientist, quite properly— 
but I served on a great many of these committees. I was an advisor 
to ONR almost from the beginning of ONR in 1946. 

I found that, over and over again, the young investigator, the 
new institution, is like a breath of spring in those meetings. If any- 
thing, the committees and the peer review leaned over backward 
favoring the new, the fresh, the promising but unproven. 

I think, also, I have seen some abuses of that I have seen some 
aggressive individuals who will not be named since this is on the 
public record, who make such asses of themselves in those meet- 
ings that the whole scientific community knows about it within a 
nanosecond afterward [Laughter.] 

So the peer review system is imperfect, like any human system, 
but it has worked very well, and I don't think the image that it has 
of a closed system with people giving money to their friends is at 
all appropriate. If anything, we have leaned jver backward in the 
opposite direction. 

I don't know, it is a long-winded answer, but 

Mr. FuquA. It is very important. 

Hardly a year goes by, whra we consider, say, the NSF budget 
that we don't have complaints from members that they feel like 
there is an inadequate geographical distribution; that Sta'es or uni- 
versities located within States, certain States, are still not getting 
what they perceive as a fair shake in the research funds that are 
distributed. mM m 

We are all, in the Congress— in the House, 435— from various 
parts of the country. The pressure has been on to do something 
about that. We, even in the NSF bill, provided for a modest pro- 
gram to try to help some of those schools get better prepared so 
that they could compete more on an equal footing, but that is only 
a modest amount. _ , . . 

But that is still a process. I hear this on the floor. We bring the 
bill up. Members come up and say, I'm going to vote for this, but 
I'm very disappointed that there hasn't been a better— they are not 
advocating a formula, that it be based on a formula basis, but that 
there is not enough effort made to get a better geographic distribu- 
tion. 

Of course, we live in a political system. I would hate to see a for- 
mula-type thing come forth. But there is a lot of pressure to do 
that. Yet we want to get the best science that we can get, if the 
Government is involved in it, and it should be on a meritorious 
basis. How do you equate those pressures into reality? 

Dr. Sproull. With great difficulty, and I am not sure I have any- 
thing to say that is worth your time to listen to. 

But I believe that Government is for the purpose of doing things 
for the citizens that the citizens cannot do for themselves, and that 
the Federal Government is for the purpose of doing things that the 
States cannot do for themselves. 
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Support of the scientific establishment, deciding how much of the 
- m ° ney 8l i° uld g0 ^ ^ergy^hysS vereus Lnd 
S JiESf •.r BB i^° T, to * a 1,0118 fldeMSd responsibility 
and particularly, ultimately, a responsibility of the CongVess with 

&%Ss adViCe it Can g6t aDd theU analytif!1e^ca 

W*™? ^!u 0ther h f nd> when k 001068 to development of particu- 

seenTto m^W«2* f **» Count ^ 18 ambitieusJft 

seems to me that this is, first and foremost, a State prerogative 

^l?^ 46 0 l Flo ^ ida > where I Hve a good deal of the yWfias ibi 
ambitions. The State of New York— sometimes I ain^msatisfieu 
that it doesn't have higher ambitions. unsatistieu 
Those two should, it seems to me, put their money where there 
aspirations are; for, when it comes to econoim^ de^Cment anl 
the development of a population of trained people that Kth 

Stote fl S V6 i P ^ ent ' ^ j 8 a local WinXtion Sd 

ft£,f ha P S t ^ un ! - of States 811(1 regions-such as the 
Oak Ridge Associated Universities—prerogative 

f gUe f s , the onl y wisdom— and it probably isn't very wise- 
st Jrfi^ 6 to J insei ' t here 18 that Congress might verTwell 
take the high ground and say, "Let us deal with tffi things Sat 
States cannot do for themselves, and not participate strong- v in The 
competition from one State to the other Eased on^onomic a^im" 

I am not sure that helps. 

with^too^"*' R " 8b0Ut 88 g00d 8X1 an8wer 88 1 ^ come up 
Mr. Brown. 

Mr. Brown. I pass, Mr. Chairman. 
Mr. Fuqua. Mr. Lundine. 

fltil.V rtS^Srr' 1 , was . interested in your discussion on page 15 
about the relationship between Federal R&D policy and tecMoe? 

tifestuTvou^ 11 " 1 ^^ and •*» ^ KnffoSf 
tte study you cited, isn't it also necessary for those of us with over- 

ol th?K^ ty f 40 * "J*™ 1 about other treno? for eSaS- 
^\iSZ^° mit -°l reseaich development activity going into 
military versus civilian purposes? ^ 

♦uL m Ak5' i8 1 th *' a valid concern right now, in spite of the fact 
twwri U8ly ' the Gwernmant will support those technologies 2 
™ ch we have Procurement interests? 

Dr. Sproull. Of course, it is. And it is, first and foremost it 
seems to me, a concern of Congress. foremost, it 

One of the well known and important distinctions between us 
and Japan is that whereas the Unfed States provides the Sri t? 
umbrella over Japan, they can put a much la^rfraction tfH 
£5t "^T 1 Pr°fr t - int0 rivifian-orientedSeaSS f develop 
KflSS ;L P f r ° bably 18 °? e of the two or three major elements £ 
JapaT WC n0t com P etin S 811 th8t successfully against 

Con^^?^ i8 . 800nce rn, and it is a concern foremost 6f 
SS^ m ^l^?n miC devel °P me nt of the country as a whole, it 
seems to me, is a concern. 

*i,i*^ me *- go bac £ 1 know the committee is interested in whether 
the situation we have now of tensions over congressional partfcipS 
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tion in individual projects is an example, new, or whether we have 
been there before. 

V you go back to the Sputnik days, Congress, in the fall of 1957 
and spring of 1958, interacting with the Federal agencies, made a 
very strong determination that the response to Sputnik had to be 
economic as well as military in space, and in fact a great deal of 
work was supported in that period on the infrastructure which has 
made the computing and information technology/communication 
industry in America the preeminent industry in the world. A lot of 
our survival has been because computing/information technology/ 
communication still is a place where we can export, still is a place 
where even New York State has a great deal of viability and 
export ability. 

So that seems to me to be a valid concern, and it is a concern 
that Congress has, over the years from time to time, taken a very 
leading role m. J 

I don't think it is appropriate to ask the scientists to decide how 
you balance Federal support for research and development that un- 
derlies industry competing in world markets versus the science and 
technology that underlies national security. I don't think that is a 
role of the scientist at all. I think that is the role of Congress, as 
advised by the agencies. 

Is this responsive to your question? 

Mr. Lundine. Yes, it is. 

I do have a related question, though. Do you think that there is a 
serious problem of human infrastructure now? You spent a fair 
amount of your talk about the equipment and the obsolescence 
problem and alj that. Is that a basic problem because we are not 
attracting enough people, or am I making a connect -n that you 
didn t intend? 

. Or- Sproull. No, no, you are right. I made the case, and I should 
be a little more specific bout it. Let's take the case of chemical en- 
gineering, for example. Chemical engineering is an absolutely basic 
element of a technological society, &nd it is one of the elements 
that has traditionally been strongest in America and West Germa- 
ny and toe United Kingdom, I guess. 

We have been accused in universities of not attending to the 
public mtorest becau««j we have so many foxaign graduate students 
m a field like cnomical engineering. The fact is that because of our 
antiquated facilities, because of our necessity for sharing costs with 
the raderal Government on research funds, we have been having a 
very ha/d tune ettracting American students away from industry 
to do advanced work in chemical engineering. It is almost a nation- 
al disgrace, and all of us should take tome of the blame for it. 

But the facilities are only n ar t of it. But the repleaishment of a 
new generation of chemical engineers with advanced training is 
something that the Congress, the agencies, the iiniversitiea all have 
to take some of the blame for. We are just perilously close to disas- 
ter in areas like .iat. 

Computer science is another area of great shortage of the human 
infrastructure, but one that we should not blame ourselves so 
much for because it is because of the huge expansion of ideas and 
promise in that field. The field opened up «o fast and with such 
spectacularly interesting things going on <hat I don't tliink any of 
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us could have prepared for that in such a way as to avoid short- 
ages. 

But surely the human infrastructure is more important than the 
facilities, but the facilities are a part of the reason we do net have 
the human infrastructure. 

Mr. Lund ink. Thank you, Mr. Chairman. 

Mr. Fuqua. Dr. Sproull, we want to thank you for being with us 
this morning and sharing your perspective. You certainly come 
from a varied background that is very helpful to us, and we are 
grateful to you for sharing your time and wisdom with us this 
morning. I wish we had some simple answers. 

[Answers to questions asked of Dr. Sproull follows:] 
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QUESTIONS AND ANSWERS FOR THE RECORD 



Dr. Robert L« Sproull 



2. 



3. 
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The recent cases of attempts to obtain scle-ta facilities for Individual 
universities through the political process are not the only Instances where 
conflict between political and scientific Judgments have taken place. We 
have also seen, for example, a tte s t s by the Congress to establish new, 
mission-oriented Institutes at the National Institutes of Health (arthri- 
tis, nursing) which the medical research community opposed. Do you see any 
generally applicable lessons that can be drawn fro* all of these cases? 

It Is not possible to make a clear cut, definitive statement about these 
cases, but there Is a guideline that I should like to suggests Insofar as 
possible Congress should decide what should be done and leave to the Execu- 
tive Branch exactly Jipx to do It. k the NIH case of arthritis and nursing. 
Congress might well decide that more national attention should be paid to 
these fields and more federal funds should be spent on them, but leave to 
the Executive Branch the decisions as to whether to create new Institutes 
In the NIH or to expand programs within existing Institutes. Similarly, In 
the Instant case of funding science and technology facilities In colleges 
and universities. Congress might very well set up a program and criteria 
for selection but leave selection of the recipients to competitions managed 
by Executive agencies. HR2823 does this. 

Those who have expressed a concern about efforts to obtain research faci- 
lities by a resort to the political process have noted that soma projects 
have been Initiated not only without scientific review, but also In the 
case of floor amendments, without review In the Congressional systerj that 
Is, through subcommittee and committee hearing and debate. Would legisla- 
tive provisions for such facilities be more acceptable If they were the 
result of such a more extensive Congressional review? 

Yes. The most powerful and compelling objection to the "end-run" appropri- 
ations (such as Columbia end Catholic Universities) Is aat that they were 
executed exclusively by Congress but that there was ifc competition , no 
weighing of such projects against other uses of like funds In the public 
Interest. If each project Is looked at In Isolation, perhaps In Floor 
debate without hearings or committee review. It Is tiny with respect to the 
federal budget, and the answer Is likely to be: "Why not? It will be a 
help to the Institution and the region end no one will notice Its effect | n 
the total federal expenditures." This Is grossly unfair and wasteful. There 
may be scores of other uses of those same funds that would enhance the pub- 
lic Interest more. If Congress could exercise the self-restraint of voting 
facility funding for colleges and universities only pursuant to competition 
*lthln an announced program and to committee analysts and ranking, the dam- 
age to the educational establishment would be reduced; If In addition, com- 
mittee analysts could always Include the scientific merit of the projects 
(along with other considerations), the Congressional facilities actions 
would be wholly constructive and uniformly applauded. Of course this would 
place an enormous burden on Congressional committees which ~ould have to 
duplicate the staffs of existing Executive agencies; the more efficient 
approach would be for Congress to create and fund the program, (Including 
setting criteria) and charge the Executive Branch with administering It. 

In the event we continue to see the practice of lobbying for r e se ar ch 
facilities or other attempts to make Judgments about science within the 
political process at about the level of the past 3 to 4 years, what, If 
any, will the long-tern effects be. In your opinion? Is the^a a threshold 
level uhere this practice has serious adverse effects. In your view? 
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The effects, in my view, will bo devastating. Already the Congress has 
made It much more difficult for us to raise money for facilities through 
our own boards of trustees (private Institutions) or from our legislatures 
(state Institutions). Raising money Is hard work, and a trustee knows that 
he must contribute generously himself before he can effectively solicit 
contributions of others. The Congressional disease (use of lobbyists, 
Floor amendments) has the como II cations that trustees now say: "Why don't 
you be smart like the presidents of these •end-run 1 universities? Oon f t 
come to us for private contributions, hire a lobbyist." Merit, promise, 
economic development and other considerations will be replaced by the law 
of the Jungle. As to the second question, that threshold had already been 
passed; one or two highly publicized Instances a year sre more than enough 
to create serious adverse effects. 

4. It Is being argued that the Congress should prov'de general goals and 
guidelines for science programs. Including science facility programs, and 
let the agencies of the Executive Branch do the actual selection of the 
Institutions and Individuals to receive support. Yet In other areas where 
the Congress provides support, most notably In the defense procurement and 
the defense construction areas where a high degree of expertise) presumably 
also Is needed, the legislative provisions are highly detailed <"$18 milli- 
on for H-l heavy trucks", "735,000 for a refrigeration building at Tyndal 
Air Force Base"). Is there any evidence that one system Is notably better 
or worse, or are the different approaches mostly a matter of tradition and 
practice? 

I find It Impossible to suggest any doctrine or sharp distinctions here. 
There Is and must be close Interaction between Congressional committees and 
Defense departments and agencies on all such programs. Because of their 
sizes, many of these deserve and get close Congesslonal scrutiny and line- 
Item attention In the legislation or In committee reports. I believe this 
Is wholly appropriate for large programs like weapon systems or a new re- 
search program like the Strategic Defense Initiative. The fact that I 
think It Is quite Inappropriate for an Item like "$735,000 for a refrlgerf- 
tlon building at Tyndel Air Force Base" Is probably of no consequence; I am 
sure the Congress will not soon give up Its oversight of such Items of 
"MllCon." But It Is bad policy and leads to gross Inefficiency; I see no 
reason to extend bad policy to science and technology facilities for uni- 
versities. 

5. Apart from the question of the respective roles of the members of the 
political world and of the scientific community, what means do we as 
legislators and you as members of the scientific community have to 
"enforce" or at least encourage compliance with whatever policies or 
guidelines that we may arrive at In this area? 

Congress will have to decide whether It can discipline itself; far be It 
from me to comment on thfltl As to the "members of the scientific communi- 
ty, " there Is no way of enforcing self-restraint or even morality on them. 
They are too diverse and fiercely competitive, both valuable attributes. 
What can be done Is to provide Incentives (the "encouragement" referred to 
In the question) to work through established programs. The recent Con- 
gressional actions have provided exactly the wrong Incentives. If the Con- 
gress were to take some responsibility for the health of the science and 
technology establishment of the Nation {Including Its facilities) and cre- 
ate appropriate programs, Incentives In the proper direction would accom 
pllsh the Intent of this question. 
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Mr. Fuqua. The task force stands adjnurned until tomorrow 
morning at 10 o'clock in this room. 

[Whereupon, at 11:37 a.m., the task force recessed, to reconvene 
at 10 a.m., the following day, Wednesday, June 26, 1985.] 
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SCIENCE IN THE POLITICAL PROCESS 



WEDNESDAY, JUNE 26, 1985 

House op Representatives, 
Committee on Science and Technology, 

Task Force on Science Policy, 
on. . , . Washington, DC. 

r5SL w met ' f ^ T8U ^ it .^ recess » at 10:04 ajn., in room 

Bmldmg> Hon - °° n (chairman 

55 FUQUA - ^ e Ta ? k Force on Sdence Polic y will be in order 
.. T ft 4 . TO . continue in the second day of hearings on "Science in 

day, and today, I think, equally, we have excellent witnesses that 
can give us their perspectives on the role of the political process in 

iw£ r?*- , today is John R. Silber, who is the president of 
Boston University. Mr. President, we are very pleased to have vou 
with us today and will be delighted to hear from you. * 
[The biographical sketch of Dr. Silber follows:] 

Dr. John R. Silbeh 

John R. Silber has been President of Boston University «in«. 1071 p^^t 
£Sk IS ^^^ft.Trmity University in San aXR LSffS 
laude, and at Yale University, where he earned his Ph.D Si PhUoXhTH^fcZ 

?qwT*J ?S7n h n ph ^T phy of ton^uel Kant and the philosophyTlaw BetweeS 
1955 and 1970, Dr. Silber served as .Professor of PhilosoDhv^nii^nn «f«,V rw 
partment of Philosophy, and then as ^^^f^i^^^t £ 
University of Texas at Austin. As President of Bo^n Un°ver^y he hasSe^ 

zt^s^A^t sua s-r *KriJftn 

STATEMENT OF DR. JOHN R SILBER, PRESIDENT, BOSTON 
UNIVERSITY, BOSTON, MA 
Dr. Silber. Thank you, Mr. Chairman. 

Chairman Fuqua and members of the Science Policy Task Force 
i am very pleased to have this opportunity of discussing the olace 
of science in the political process. Not only is thteanSsSe with £ 
EKV*Sr at T { r Federal P 01 ^ regarding sdeS S 

SitStaSssss;. -10 3x1 important 188,16 from the 

The role of science and scientists in politics is a specific instance 
of a far wider question that has been debated by philosophers since 
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at least the fifth century B.C. Broadly stated, the issue is whether 
we should be ruled by experts. 

Plato, in the Republic, sketched out an elaborate educational 
scheme designed to maximize the potential of each member of soci- 
ety. But only the most successful recipients of this education would 
acquire the full knowledge and virtue which, in his view, were re- 
quired of rulers. 

The remainder, those v^thout the natural ability to enter the 
class of rulers, would fall naturally into other categories and in 
these roles would make important and even essential contributions 
to their society. But they would bo properly subordinated to those 
qualified by talent and education to vnow what was best for every- 
one else. 

Many philosophers since Plato have been drawn to the vision of 
a fully just society as one in which e ? ery individual is given the 
opportunity — an equal opportunity uninfluenced by wealth or 
family circumstance — to reveal his inclinations and to develop his 
capacities through a system of universal education. 

Indeed, it was this aspect of Plato's thought that made a mayor 
impact on Thomas Jefferson and other Founding Fathers, who held 
that each individual has an inalienable right to life, liberty, and 
the pursuit of happiness. From Plato came the firm belief, shared 
by Jefferson and Adams, that these rights can be achieved only if 
education is available to each individual. 

But most philosophers have been reticent in proposing schemes 
to rebuild society in a way that forces everyone to participate in a 
comprehensive system for education and social classification, for 
they rightly recognized that this would entail the creation of a to- 
talitarian state and thereby destroy that very core of individual 
freedom on which equality of opportunity depends. The concern to 
preserve human freedom was, of course, central to the work of the 
framers of our Constitution. 

Perhaps the most devastating critique of Plato's apotheosis of the 
expert can be found in the work of his younger contemporary, Aris- 
totle. In The Politics, Aristotle observes: 

If the people are not utterly degraded, although individually they may be worse 
judges than those who have special knowledge — as a body, as a group, they are as 
good or better. 

Moreover, there are some arts whose products are not judged solely or best by the 
artists themselves; namely, those arts whose products are recognized even by those 
who do not possess the art; for example, the knowledge of the house is not limited to 
the builder only; the user * * * of the house will be even a better judge than the 
builder, just as the pilot will judge better of a rudder than the carpenter, and the 
guest will judge better of a feast than the cook. 

Aristotle here succinctly expresses a fundamental principle of 
American democracy, that in matters affecting the society as a 
whole, those whose lives are affected— namely, the people— are 
likely to be a better judge than any class of experts. 

It is for this reason that the Constitution reserves to the Con- 
gress, to the elected representatives of the people, not only the 
power to declare war but also the power to levy taxes and to judge 
the purposes for which tax money shall be used. 

Just as in providing for the common defease, the people through 
their elected representatives shall decide what they shall be de- 
fended against; so also, in promoting the general welfare, the 
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ffiVKherbS^te^ thdr eIeCted repre8entatives what 

rtS^^MS^^ the , options of experts have no value or 
that they should be disregarded entirely, it does mean, however 
that the Congress, cannotleiegate to experts its ultimate 
£i^ pr0m tt the general welfare. Legislators who must 
tA JIT**? ^ ffl ««»inated by experts have an obliga- 

them 066 Wh ° 1)681 ^ ualuled to advwe 

rn B ^lof n i r ! y8t !? of g° ve niment, the only competent experts 
«SK W ^fc COn k 1 ^ t K co J mmon good are the people themselves, 
IZX^A^"** rePreSentatiVe8 - * »* °P-on, is 
Being the best cardiac surgeon in the world makes one an expert 
on diseases of the heart and on some ways to cure such -diseases. 
But no surgeon, however skillful, is qualified simply by hislrS 
sional skill to pronounce on whether society as a whole would be 
Si? r .^ < f<5S 1 J n ? miUl0n8 to ***** the artificial, heart rather 
deficit 881116 amount of mone y to reduce the national 

n^;S Ct, ii ommon f^ n8e 8U ggests that our hypothetical surgeon, 
precisely because of his preoccupation with cardiology, may beless 
^^2Sfe^ e £!u y amongcompeting goods when one of those 
goods happens to be the very thW to which he has devoted his life. 
£t£hL2 ^Psychological truth beliind Aristotle's observation that, 

™J*g™ £t.u 0Wn ^ elfar t' the PeoPk are at least as good as 
and often better than, those who have special knowledge. 

i Jf n „r 1S 5 COn ^^ uch ,^ the confusion that has obscured the sub- 
ject of science in the political process disappears. Do Federal invest- 
ments in science involve merely technical scientific issues on which 
scientists are particularly expert? Obviously not. 

kVery thinking person knows that the massive Federal support 
[wTo* te^Ogy that began during World War Kd 
2£u tei !0n i mued J up to the present reflects America's rise to 
world leadership and our national need to retain military and in- 
dustriaJ primacy m the face of the military threat posecl by the 
boviet Union and the economic and industrial threat posed bv 
Japan and other nations. u j 

science* hS, P £„ 4 ? yeare ' th ^ ^tellectual geography of American 
science has been transformed in response to national priorities. 
There were only a handful of elementary-particle physicSts work 
!9U5 ^ U i mted StateS before the Second World WaH^eTate 
«il-f J H eIy 88 8 result , of n th & field ' 8 importance for our national 
secunty, there were nearly 2,000. ' 

m , A « 8 i n 3 ar explosiv « grewth occuiTed in space science in conse- 
?3 ^ our commitment to the Space Program, a decision made 
fi° lltlcal *?4 ^retegic grounds. Ninety-six percent of the 
Federal dollars spent to support the 19 federally funded research 
and development centers go to just 10 of the FFRDC's, and these 
^^^ated.ui the areas of weapons research, space research! 
high-energy particle physics, and plasma physics. 
fiJi 18 i 8 ?^ ? v ? n clearer when we consider how Federal 
*Kn?KM r r n dl8tn i ) ^ ted , between a PP lied and basic research. Of the 
$5U.i> billion in federally sponsored research in fiscal year 1985, ap- 
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proximately $43.1 billion is dedicated to specific, mission-oriented 
applied research, while $7.8 billion is dedicated to basic research. 

While one might quarrel with these proportions, it would be 
absurd to argue that they somehow reflect a natural distribution 
based only on expert judgment of scientists. Scientists left alone 
would probably spend a much higher percentage on basic research. 
But, rather, they reflect the judgment of the Congress based in 
large measi -e on considerations of national security and economic 
and industrial growth. 



Mr. Fuqua. Mr. President, we have a vote, and I think it might 
be appropriate if we take a break at this point, and we will be right 
back. I apologize for the inconvenience, but it is one of the hazards 
of the trade around here. 
Dr. Sober. It is all right; I understand. 



Mr. Fuqua. The task force v ; U be in order. We will resume, Dr. 
Silber. 

Dr. Silbkr. Thank you very much. 

In light of my previous comment on how the funds were being 
distributed between applied and basic research, it seems to me we 
should therefore not allow ourselves to be misled by claims imply- 
ing that Congress is somehow shattering a time-honored precedent 
if it invests public moneys in scientific research only after consider- 
ing the full range of issues that affect the public interest, for this is 
in fact the way they have done it for the last 50 to 60 years. 

The very structure of American science is itself the result of a 
long and generally consistent series of such investment decisions 
made by the Congress since the end of World War II. It must be 
emphasized again that, under our system of government, at least 
as far as I am concerned, this is exactly as it should be. 

In recent months, however, certain sectors of the scientific com- 
munity—including a quintessential special interest group, the 
trade association of the major research universities— have engaged 
in much public handwringing. The pretext for these cries of alarm 
is not a revolutionary change in congressional policy toward scien- 
tific research. Instead, it is claimed to arise from just 15 congres- 
sional actions, amountir^ to a total appropriation of approximately 
$100 million, to help 15 universities build new or improved facili- 
ties. 

The National Science Board claims that all of these projects in- 
volve facilities for scientific research, but the claim is not accurate. 
Several of the projects they cite involved instructional or training 
facilities having nothing to do with scientific research; having 
something to do, in many cases, with the preparation of persons 
who will later be qualified for scientific research. All of the facili- 
ties in Question are mixed-use facilities, not strictly research facili- 
ties, ana many of them have very important economic implications. 

Boston University, as most members of the task force already 
know from my testimony before the Committee on Science and 
Technology on May 8, 1984, was one of the universities that re- 
ceived direct congressional funding. We were granted $19 million 
in Federal funds to assist in the development of a new science and 
engineering center. 



Yes, sir? 
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n.,SEJ?5 u f th % I?* 8 ! 04 18 approximately $90 miUion, three- 
ffif d£ whl r C T h . ^ > financed by industry, by philanthropy, 
and by Boston University itself. I refer members of the teskfoS 
to my earlier testimony for the details of this project as well as for 
additional views bearing on the subject of this morning's meeting 
wiJLrt K supposed that any objections to such projects from 
Sh£ C and academic community woufd stem from 

doubts-perhaps even supported by some evidence— that the re- 
f^u- , i P e „ r f°™ e ? m . these new facilities would not measure up to 
the highest standards of scientific endeavor. p 

iJS^ feli? * not the ^ , Not one scintilla of evidence has ever 
been adduced to support such a view, and the authors of the recent 
article, "Peer Review and the National Interest," one a formerdi- 
rector and the other a current senior employee of the National Sci- 
ence F oundation, explicitly say, and I quote: "The point at issued 
ES W ^ e LT n i? n T research will le carried out in the facili- 
ties obtained by direct congressional appropriation 
J^t' ^"ally all-auS ^rtainly the most strident-of the ob- 
jections have been raised against Federal appropriations for new 
science facilities, and they rest upon a far stranger argument; That 
bv providing this minimal aid to renew the Nation's obsolete and 
2^!^ ^ ien i lfiC ^frastructure, the Congress is somehow un- 
dermining the system of peer review. 

The argument is false on its face. In the first place, it completely 
ignores the fact that the funds to build the facilities in which scien- 
tists work have/for the most part, never been subject to the tradi- 

wS Q ^ r f re T W that 18 i pplied to Proposals from individual in- 
vestigators for basic research grants. 

Jn?% A-™' - h u 5. ew ^ties built with Federal funds not only 
wd not duninish the effectiveness of the peer review system but 
will actually increase its scope. We will provide facilities in which 

uS a r C p^7revfew 0me ^ fr ° m which Aey ^ a PP ly for grants 

in^fil^A^ }* clear , abo " t the limited extent of peer review 
£»tl? dly ^search The peer review system does not, for 

example, apply to the 19 federally funded research and develop- 
ment centers, which are typically owned by the Federal Govern- 
ment and operated by host universities under contract arrange- 
ments with the sponsoring Federal agency 

rJ-^J^^-S** 6 ** 1 iahoratories-which have amounted to 
more than $2.5 bdhon in each of the past 3 years, appear as a 

pSfreview^ 6 " Federal bud * et and are not subject to 

«, 15? 3vf -i h ! S 6 ? ro^ewsystem apply to most of the research 
funds distributed by the U.S. Department of AgricultuiTS 
UbDA research funds are distributed to State land-grant colleges 
and universities bv means of formulas that do not consider the aca- 
demic quality of the research but rely rather on the relative size of 
the rural and farm populations in the States where these institu- 
tions are located. 

niri^n ye ^r 198 - 5 ' the ^Partment of Agriculture will fund 
nearly $940 nullum m research, approximately half of which will 

^ ropnf U £^KwT Ver8itieS - P" ly * 48 million of that amount, or 5 
percent, is subject to peer review. 
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In fact, the peer review system, which uses panels of outside 
evaluators to rank competing proposals for limited research funds 
on the basis of merit, operates mainly in the National Science 
Foundation and the National Institutes of Health. A somewhat 
similar system is also in place for nuclear and high-energy physics 
research funded by the Department of Energy. 

This is, of course, just what one might expect. These agencies 
and programs are primarily designed to provide grants to individ- 
ual investigators to support basic research. Their purpose and orga- 
nization are better suited to the use of external advisory panels to 
comment on the applications from the university-based researchers 
than the mission-oriented agencies like NASA, the Department of 
Defense, or even the Department of Agriculture are. 

Because Federal support of science and technology is spread over 
so many agencies, ai?d because the mechanisms for providing that 
support are so various, it is difficult to determine precisely how 
much federally sponsored scientific research is actually subject to 
peer review. 

A conservative estimate, however, would be that no more than $4 
billion out of $50.9 billion— or less than 8 cents out of every Feder- 
al dollar spent on science and technology— falls under the peer 
review system. And almost all of the research support that is 
awarded through peer review comes to university faculty members 
and is carried out in laboratories and other facilities located on 
university campuses. 

When Congress spends funds to establish additional centers or to 
upgrade the quality of existing centers, in the process it increases 
the number and quality of places in which work is done that appro- 
priately falls under the peer review system. By increasing the uni- 
versity-based facilities in which high quality scientific research can 
be performed. Congress thereby increases the scope of the peer 
review system. 

This, then, should be an occasion for rejoicing within the scientif- 
ic community. Yet, as we have seen, a few scientists, as well as 
some members of the Federal scientific bureaucracy and some 
major research universities, are not rejoicing, and it is very impor- 
tant that we examine the reason why not. 

To understand this apparently mysterious phenomenon, it is nec- 
essary to pierce the veil of self-serving rhetoric that surrounds the 
peer review system. No one would deny that the principle of peer 
review is commendable. It is particularly commendable when it is 
applied in the appropriate way to the appropriate programs. On 
the other hand, no one should' pretend that it is not a human insti- 
tution and therefore not also fraught with inadequacies. 

In practice, however, the system of peer review now in operation 
in this country is seriously flawed in ways that are not necessary 
and not intended by the idea of the practice itself. Approximately, 
20 institution?, clustered in only three geographical regions, receive 
nearly half of all Fedeial research support. 

In fiscal year 1983, for example, 20 institutions received approxi- 
mately 40 percent of the total awarded to all 592 research universi- 
ties receiving Federal research and development support. In fiscal 
year 1983, the top 10 institutions receiving support from the NSF 
received 30 percent of all NSF funds, and the top 20 institutions 
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received 46 percent of all NSF funds. The top 20 recipients of NIH 
support nave been tiie same institutions for the past 10 years 
rfrvSLK ^^ ew system, instead of working to realize the intent 
ot Congress to broaden the mstitutional and geographic base of sci- 

"oufb^SSri/' C ° Untiy ' *** W ° rked to » ^ a tightly knit 
In the National Science Foundation Act of 1950, Congress explic- 

J$Lf dm !!& 1 qU0te> l } 8haU 1)6 011 ob jective of theFoundSon 
to strengthen research and education in the sciences, including in- 
dependent research by individuals, throughout the United States 
•and to avoid undue concentration of such research and education/' 
Yet,m practice, the NSF and the system of peer review have pro- 
duced precisely the undue concentration of scientific research and 
education that the Congress has been concerned to avoid. 
t C v on " p eer Raview and the Public Interest" to which 

1 referred earlier, the authors, Dr. Atkinson and Dr. Blanpied, fre- 
quently refer to the Congress' recent actions in providing ftinds for 
«ZZJ C ?Z n ? e J aClhi ? e8 ?f"Pork barreling." The evidence clearly 
shows that the > real pork barrel in scientific research is the system 
that benefits the very research universities that have been loudest 
m claiming the purity of peer review. And that system is operated 
by the same agencies that have joined in the hue and cry 

to a very important footnote, Drs. Atkinson and Blanpied assert, 
and I quote, The opinions of the authors are their own and do not 
necessarily reflect the policies of their institutions." Their attempt 
to use the immense prestige of the NSF while lamely protesting 
that they speak only for themselves is, in my opinion, as transpar- 
ent as Salome's seventh and last veil. w^spar 
It is worth describing briefly how the present situation came 
about. In the beginning, there were few institutions that were able 
to provide outstanding faculties for scientific research on their 
own, either through endowment funds or through liberal access to 
btate tax dollars. Obviously, such facilities attract outstanding re- 
search scientists and outstanding students who together produce 
outetmiding scientific work. 

This is the reason that academically strong institutions such as 
Boston i University, inking the endowment funds or the access to 
btate funds to build equivalent faculties, have sought assistance 
from the Congress These institutions have demonstrated their abil- 
ity to amtnbute to the national effort in scientific research, and 
they properly ^resent being shut out by those who got to the trough 
tirst. The Nation would also suffer from their exclusion, had not 
Congress wisely decided to support the development of alternative 
sites for scientific work. 

But those iMtitotions that were first to establish their excellence 
have shorteightedly tended that they shall restrict membership is 
the scientific establishment to themselves. Possessing a group of 
extinguished investigators, it is natural that supportfor individual 
projects w distributed through the peer review process to the out- 

nshed&Son? ******* * the outete *<** estab- 

In addition, many scientists who are invited to serve a term as 
project officers within the granting agencies come from the very 
same institutions. The consequence is that rich and well estab- 
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lished universities and their distinguished faculties, both on 
campus and in the agencies, become the judges in their own cases. 
And when one becomes a judge in his own case, that violates a fun- 
damental principle of democratic society, a principle that we got 
from John Locke that no man and no institution should be a judge 
in its own case. 

In these circumstances, it is hardly surprising that the rich get 
richer, or that the disadvantaged seek relief from Congress. As long 
as we can deny adequate facilities to the have-not universities, we 
can deny them the ability to attract outstanding scientists. And, in 
the absence of outstanding scientists, they .don t have a chance in 
peer review. 

So, those who are already very successful in the peer review 
process can sustain their monopoly quite simply, by simply cutting 
off facilities development in the institutions tnat are not yet devel- 
oped in that area. Once an institution that is a have-not institution 
develops its facilities, however, then it can attract the veiy finest 
scientists right along with those other well established institutions, 
and those outstanding scientists can successfully compete for the 
peer review dollars. 

The Congress was created in part to prevent exclusionary prac- 
tices. For, despite the intentions of Congress, Federal policies 
toward scientific research have operated to create in effect two 
castes of research universities, and it is not merely appropriate but 
in conformity with national goals established by Congress for the 
have-not institutions to seek Federal support to redress the imbal- 
ance that currently exists. 

Nor should anyone be surprised by the strong defensive reaction 
of the have institutions to trie initiatives of the have nots. As we 
have seen, the haves constitute an informal rauteLand they behave 
much like classical economic cartels such as OPEC. Like OPEC, it 
is in the interest of the members of this academic cartel to pre- 
serve the status quo, because it confers so many benefits upon 
them. 

In consequence, they have reacted violently to the appearance of 
a mechanism— namely, direct congressional funding— which, if it 
were to become widespread, would threaten to break the cartel by 
placing other institutions in a position to compete on an equal or 
nearly equal footing for the limited Federal research funds dis- 
pensed by peer review. 

Those institutions seeking direct congressional assistance are by 
no means trying to avoid peer review in the only area in which it 
has traditionally operated— namely, basic research— but only to 
achieve the critical mass of facilities and personnel necessary to 
compete in that context of peer review. 

Moreover, the haves have adopted a strategy that has the same 
effect as direct congressional funding, but because it is less visible 
to the public, it has not generally been recognized for what it is. A 
number of them have actively lobbied for bills that would fund spe- 
cific new programs in the budgets of the Federal agencies, and they 
have been very careful to inform the agencies, and the staffs of 
those agencies, of their efforts on behalf of those programs. 

When the bills pass and the new programs are established, the 
universities that have been successful in establishing thoee ftinds 
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then apply for grants from these new funds; and by a strange and 
m SSy elou J coincidence, they are the ones who receive thegrants 
o„i~ < 9? ew £ ce between this practice and the practice of directly 
approaching Congress for funds for specific projects is difficult to 
deternune, except that the direct approach to the Congress is more 
public. It seems obvious that, for the academic cartel, what is sauce 
for the goose is defimtely not sauce for the gander. 

t e £SS p i e . of how this stratef Cy works can be found in the 
SSJJS ^^1° d^ute supercomputers to a number of 
universities. The funds for this program were added to the NSF 

teu m?a K V** 0 ^ lob W« effort8 of n^jor uni- 
versities. But then- lobbying did not end there, even though one 

SSJfrt? 1116 ^ & 6y would specially scrupulous^ about 
avoiding the use of political pressure to influence a peer reviewed 
project. 

Not so. Even after the program . had been approved, the lure of 
the extraordinarily expensive supercomputers provoked a frenzy of 
lobbying to obtain them, lobbying by very distinguished scientists. 
TOe successful efforts of two distinguished universities, with distin- 
guished scientific faculties, were chronicled in an instructive story 
in the New York Times on March 16, 1985. ^ 
• £ important to reemphasize that this was not a project involv- 
mg the instruction of science facilities, the sort of project that has 
never been the subject of the peer review process used to award 
grants to individual investigators; this was a project to establish su- 
percomputer centers at several locations around the country bv 
providing the supercomputers themselves as well as a substantial 
amount of support-and it was, at least in theory, subject to peer 

l m m y testimony, I expect no one will be startled to 
.J 0 ^ supercomputers distributed by the NSF went to 
institutions that were already among the top 20 in the NSF fund- 

^The NSF Supercomputer Program also raises another imrjortant 
issue bearing on the question of science in the political process. 
These grants, which average $50 million apiece-or more than 
double the assistance Boston University received from the Federal 
txovernment-wiU inevitably have a major economic impact on the 
communities and regions to which they lire given. 
0 „S£L£^ f fu rt 1)6611 ignored bv the universities that lobbied 
E^f/n 5il S e i 8 S P l rC0 5 lI ? u f er8 ; 111 811 ^cle in the New York 
ten? ifei 2 ! 1 ' ^ji^ 01 * 18 ^ one of tte universities whose 
lobbying efforte I referred to earher are quoted at length on the 
f^uouuc benefits of the supercomputer, Indeed, they said, "they 

fiSP^J f- SU £ e , rc ?f n P ut ?5 center * * * would se^e as a centerpiece 
I°r c^rdmafed, statewide economic development efforts." As one 
expert said, Its clear that colossal computers won't be available 
in many places. If you offer them to private industry, it is bound to 
foster economic expansion." 

These are remarkable statements because they constitute an ex- 
plicit recognition of the reality that Federal investments in science 
can have consequences that go far beyond the merely scientific, 
iney can nave economic and business implications and research 
implications way beyond science. 
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I should like to point out, however, the glaring inconsistency that 
exists between statements such as these and the criticisms that the 
"have" institutions feel free to make of the much more modest 
Federal investments in facilities for "have-not" institutions. No- 
where in those criticisms will one find any acknowledgment of the 
important economic and social consequences of those investments. 

In my testimony before the Committee on Science and Technolo- 
gy last May, I demonstrated the contribution that Boston Universi- 
ty's new Science and Engineering Center will make both to the re- 
vitalization of a blighted urban area and to the mrv 1 *gh technolo- 
gy industries of Massachusetts and New England Jhese are as- 
pects which, if they are to be subjected to peer review, would not 
be subjected to the review of scientists but to people outside the 
area of science — to business people, to managers, to experts in eco- 
nomics. 

I also described the woeful inadequacy of the facilities and equip- 
ment available for scientific and technological research in Ameri- 
ca's colleges and universities in general. I emphasized the point 
that has also frequently been made by members of this task force: 
that our country's well-being and perhaps even its survival \ spends 
upon the development of a national science policy that will permit 
us to refurbish and renew our obsolete and obsolescent scientific in- 
frastructure. 

Yet the critics of direct congressional funding of scientific facili- 
ties refuse to deal with thes? arguments, because if they did they 
would be forced to admit that the issues of local, regional, and na- 
tional economic and technological development lie far beyond their 
competence, and lie directly within the competence of the Members 
of Congress. 

The location of federally supported research facilities has an 
enormous beneficial impact on the economy of the host communi- 
ties. Not only do such projects have the short-term effect of creat- 
ing construction jobs, but they have the crucial long-term effect of 
attracting industries with related interests. 

When a research project involves significant initial costs, when 
critical national research interests are at stake, and when a host 
community will be affected economically, socially, or environmen- 
tally, then Congress is the only appropriate body to decide how 
Federal tax dollars should best be spent 

In fact, the volume of direct Federal funding for scientific facili- 
ties — about $100 million over the past 3 years— represents an ex- 
tremely modest and limited exercise of Congress' undoubted au- 
thority to determine the allocation of Federal research dollars. The 
amount does not begin to meet the national need for university re- 
search facilities. 

In this context, it is clear that universities that approach the 
Congress directly for funds with which to help meet our national 
need for adequate research facilities are behaving precisely as the 
framers of the Constitution intended when they guaranteed the 
right to petition for redress of grievances. Such approaches are 
among the most effective ways to bring to the attention of Congress 
the crisis in science facilities that looms on the horizon. 

Attempts by private organizations and Federal science agencies 
to discourage institutions from approaching the Congress directly, 
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and to discipline institutions that have done so, are not merely at- 
tempts to abridge a right ensured by the Constitution; they are also 
selfish, shortsighted, and contrary to the national interest. In addi- 
tion, I think they are self-defeating. 

Drs. Atkinson and Blanpied have gone so far as to suggest in 
their article that institutions and individuals approaching the Con- 
gress directly be, and I quote, "effectively censured ... by being 
threatened with denial of subsequent support by official peer 
panels/' It seems not to have occurred to them that using peer 
review for disciplinary purposes would itself destroy the integrity 
of the peer review process by undermining its credibility and objec- 
tivity. 

Mr. Chairman, I wish to make clear that in defending the con- 
cept of direct approaches to Congress for facilities funding, I do not 
wish in any way to denigrate the peer review system when it is 
properly used to ensure that grant proposals from individual inves- 
tigators are evaluated by Ibe most competent scientists available. 

Boston University is hardly an unsuccessful suitor in the peer 
review process. Each year our faculty receives approximately $40 
million in competitive, peer reviewed grants and contracts. Never- 
theless, in light of the clear and unveiled threat that I have just 
quoted, I must report that I had some misgivings about accepting 
your invitation to testify before this task force. 

I believe it is in the national interest for me to bring to your at- 
tention the facts that I have presented. But it would be disastrous 
for Boston University — and a waste of Federal and other invest- 
ments that have been made toward its development as a center for 
scientific excellence — if our research support were to suffer as a 
consequence of my testimony, and if the peer reviews before which 
our faculty must go will follow the advice of those authors and 
threaten us with denial of subsequent support. 

Unfortunately, serious damage can not only be done surrepti- 
tiously, out can also be justified in language that cloaks the real 
intent with apparent high-mindedness. I trust that the task force is 
already aware of the context of intimidation in which I have pre- 
sented my testimony and is prepared to take the steps necessary to 
ensure that no untoward consequences follow. 

The intellectual myopia and personal and professional vindictive- 
ness that have obscured the issue of science in the political process 
provide additional evidence, if more were needed, that we should 
be glad our system of government was built on twin principles that 
no man shall be a judge in his own case and that the people, acting 
through their elected representatives, shall be the final arbiters of 
the common good. 

If we encourage misguided attempts by some members of the sci- 
entific community to abrogate these principles, we shall find not 
only our science policy but our entire society in disarray. 

Thank you, Mr. Chairman. 

[The prepared statement of Dr. Silber follows:] 



ERIC 




52-282 O - 86 - 3 



62 

Prxpartd Statement op Da. John R Silber, President, Boston University 

Chairman Fuqua and members of the Science Policy Task 

Force: 

I am very pleased to have this opportunity to discuss the 
place of •Science in the Political Process." Not only is this 
an issue with important implications Cor federal policy 
regarding science and higher education, it is also an important 
issue from the point of view of political philosophy. 

The role of science and scientists in politics is a 
specific instance of a wider question that has been debated by 
philosophers since at least the 5th century B.C. Broadly 
stated, that question is whether we should be ruled by 
experts. Plato, in the Republic , sketched out an elaborate 
educational scheme designed to mai imire the potential of each 
member of society. But only the most successful recipients of 
this education would acquire the full knowledge and virtue 
which, in his view, were required of rulers. The remainder, 
those without the natural ability to enter the class of rulers, 
would fall naturally into other categories and in these roles 
would make important and even essential contributions to their 
society. But they would be properly subordinated to those 
qualified by talent and education to know wnat was best for 
everyone else 

Many philosophers since Plato have been drawn to the 
vision of a fully just society as one in which each individual 
is given the opportunity—an equal opportunity uninfluenced by 
wealth or family ci rc-jmstance— to reveal his inclinations and 
to develop his capacities through a system of universal 
education. Indeed, this aspect of Plato's thought made a majoi 
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impact on Jefferson and our other Founding Fathers* who held 
that each individual has an inalienable right to life* liberty 
and the pursuit of happiness. From Plato came the firm belief 
of Jefferson and Ad ems that these rights can be achieved only 
if education is available to each individual. But most 
philosophers have been reticent in proposing schemes to rebuild 
society in a ^ay that forces everyone to participate in a 
comprehensive system for education and social classification* 
for they hav> rightly recognized that this would entail the 
creation of a totalitarian state and thereby destroy that core 
of individual freedom on which equality of opportunity 
depends. The concern to preserve human freedom was of course 
central *-o the work of the framers of our Constitution. 

Perhaps the most devastating critique of Plato's 
apotheosis of the expert can be found in the work of h*s 
younger contemporary* Aristotle. In the Pol i t ics , Aristc le 
observes that 

if the people are not utterly degraded* although individually 
they may be worse judues than those who have special 
knowledge — as a body they ari as good or better. Moreover there 
are some arts whose products are not juaged soicly* or best* by 
the artists themselves* namely those arts whose products are 
recognized even by those who do not possess the art; for 
example, the knowledge of the house is not limited to the 
builder only; the user ... of the house will even be a better 
judgp than the builder* just as the pilot will judge better of a 
ruddir than the carpenter* and the guest will judge better of a 
feast than the cook (1282* (Book III, Chapter 11); tr. by 
Benjamin Jowett) 

Aristotle here succinctly expresses a fundamental principle of 
American democracy: that in matters affecting society as a wiiole, 
those whose lives are affected—the people--are likely to be better 
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judges than any class of experts. It is for this reason that the 
Constitution reserves to the Congress, to the elected 
representatives of the people, not only the power to declare war but 
also the power levy taxes and to judge for what purposes that money 
shall be used. Just as in providing for the common defense the 
people through their elected representatives shall decide what they 
shall be defended a r _ st, so also in promoting the general welfare 
the people shall det .mine through their elected representatives 
what is truly in their best interests. 

This does not mean that the opinions of experts have no value or 
that they should be disregarded entirely. It does mean, however, 
that che Congress cannot delegate to experts its ultimate 
responsibility for promoting the general welfare. Legislators who 
must decide on issues that can be illuminated by experts have an 
obligation to seek out and listen to those who are best qualified to 
advise them. But under our system of government, the only competent 
experts on what constitutes the common good are the people 
themselves, act.ug through then elected representatives. 

This, in my view, is exactly as it should be. Being the best 
cardiac surgeon in the world makes one an expert on the diseases of 
the heart and on some of the ways to cure such diseases. But no 
surgeon, however skillful, is qualified simply because of his 
professional skill to pronounce on whether society as a whole would 
be better off spending million? to perfect the artificial heart 
rather than spending that same money to reduce the national 
deficit. In fact, common sense suggests that our hypothetical 
surgeon, precisely because of his concentration on cardiology, may 
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be less able to judge objectively among competing goods when one of 
those goods is the very thing to which he has devoted his life. 
This is the psychological truth behind Aristotle's observation that 
as judges of their own welfare the people are at least as good and 
often better than these who have special Knowledge. 

In this context, much of the confusion that has ooscured the 
subject of "science in the political process" disappears. Do 
federal investments in science involve merely technical scientific 
issues? Obviously not. Every thinking person knows that the 
massive federal support for science and technology that began during 
World war II and that has continued up to the present reflects 
America's rise to world leadership and our national need to retain 
military and industrial primacy in the face of the military threat 
posed by the Soviet Union and the economic and industrial threat 
posed by Japan and other nations. 

Over the past forty years, the intellectual geography of 
American science has been transformed in response to national 
priorities. There were only a handful of elementary-particle 
physicists working in the United States before the Second World 
war. By the late 1970s, largely as a result of this field's 
importance for our national security,, there were nearly 2,000. 
(High Energy physics Advisory Panel, Report of the. 1980 Subpanel on 
Review and Planning for the U.S. High Energy Physics Program , 
Washington, U.S. Department of Energy, 1980; cited in Andtew 
Pickering, Constructing Quarks Chicago,, The University of Chicago 
Press, 1984.) A similar explosive growth occurred in space science 
in consequence of our commitment to the space program,, a decision 
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made largely on political and strategic grounds. Ninety-six percent 
of the federal dollars spent to support the 19 Federally Funded 
Research and Development Centers go to just 10 FFRDCs, concentrated 
in the areas of weapons research, space research, high-energy 
particle physics and plasma physics. (National Science Foundation, 
Federal Support to Universities , Colleges , and Selected Nonprofit 
Insti tutions , Washington, March, 1384, p. 25.) 

This point is made even clearer when we consider how federal 
funds are distribii.ed between applied and basic research. Of the 
$50.9 billion in federally-sponsored research in FY 19C5, 
approximately $43.1 billion is dedicated to specific, 
mission-oriented applied research, while $7.8 billion is dedicated 
to basic research. While one might quarrel with these proportions, 
it would be absurd to argue that they somehow reflect a "natural" 
distribution based only on the expert judgment of scientists. 
Rather, they reflect the judgment of the Congress based in large 
measure on considerations of national security and economic and 
industrial growth. 

We should therefore not allow ourselves to be misled by claims 
implying that Congress is somehow shattering a time-honored 
precedent if it invests public monies in scientific research only 
after considering the „«11 range of issues that affect the public 
interest. The very structure of American science is itself the 
result of a long and generally consistent series of such investment 
decisions made by, the Congress since the end of world War II. 

It must be emphasized again that under our system of government, 
this is as it should be. 
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In recent months, however, certain sectors of the scientific 
community, including a quintessential special-interest group, the 
trade assoc* at-!';., tor the major research universities, have engaged 
in much public hand-wringing. The pretext for these cries of alarm 
is not a revolutionary change in Congressional policy towards 
scientitic research. Instead, it is claimed to arise £rom"yus£ ~T5 
Congressional actions, amounting to a total appropriation of 
approximately $100 million, to help 15 universities build new or 
improved facilities. The National Science Board claims that all of 
these Projects involve facilities for scientific research, but that 
claim is not accurate. Several of the projects they cite involved 
instructional or training facilities having nothing to do with 
scientific research, and all the facilities in question are 
mixed-use facilities not strictly research facilities. 

Boston University, as most members of tne Task Force already 
know from my testimony before the Committee on Science and 
Technology on May 8,, 1984, was one of the universities that received 
direct Congressional funding. We were granted $19 million in 
federal funds to assist in the development of a new Science and 
Engineering Center. The total cost of this project is approximately 
$90 million, three quarters of which will be financed by industry, 
by philanthropy, and by Boston University itself. I refer members 
of the Task Force to my earlier testimony for the details of this 
project, as well as for additional views bearing on the subject of 
this morning's hearing. 

It might be supposed that any objections to such projects from 
within the scientific and academic community would stem from doubts 
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(perhaps even supported by some evidence) that the research 
performed in these new facilities would measure up to the highest 
standards of scientific endeavor. Not at all. Not one scintilla of 
evidence has ever been adduced to support such a view, and the 
authors of recent article on "Peer Review and the National 
--Interest," a former Director and a current senior employee of the ' 
National science Foundation, explicitly say that "the point at issue 
is not whether meritorious research will be carried out in 
facilities" obtained by direct Congressional appropriation. 
(Richard C. Atkinson and William A. Blanpied, issues in Science and 
Technology , Summer 1985, pp. 101-114.) 

Instead, virtually all— and certainly the most strident —of the 
objections that have been raised against federal appropriations for 
new science facilities rest upon a far odder argument: that by 
providing this minimal aid to renew the nation's obsolete and 
obsolescent scientific infrastructure the Congress is somehow 
undermining the system of "peer review." 

This argument is false on its face. In the Cirst place, it 
completely ignores the fact that funds to build the facilities in 
which scientists work have for the most part never been subject to 
the traditional peer review that is applied to proposals from 
individual investigators for basic research grants. In addition, 
the new facilities built with federal funds not only will not 
diminish the effectiveness of the peer review system, but will 
jctually increase its scope. 

we should first be clear about the limited extent of peer review 
in federally funded research. Th? peer review system does not,, for 
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example, apply to the 19 Federally Funded Research and Development 
Centers, which are typically owned by tho federal government and 
operated by host universities under contract arrangements with the 
sponsoring federal agency. Funds for these federal laboratories, 
which have amounted to more than $2.5 billion in each of the past 
thtee - yea rs\, appear as a series of line items in the federal budget 
and are not sub}ect to peer review. 

Nor does the peer review system apply to most of the research 
funds distributed by the U.S. Department of Agriculture. Most USDA 
research funds are distributed to state land-grant colleges and 
universities by means of formulas that do not consider the academic 
quality of the research but rely rather on the relative size of the 
rural and farm populations in the states where these institutions 
are located. In FY 1985, the Department of Agriculture will fund 
nearly $940 million in research,, approximately half of which will be 
conducted at universities. Only $48 million, r about 5\, is 
sub)ect to peer review. 

In fact, the peer review system, which uses panels of outside 
evaluators to rank competing proposals for limited research funds on 
the basis of merit, operates mainly in the National Science 
Foundation and the National Institutes of Health. A somewhat 
similar system is also in place for nuclear and high-energy physics 
research funded by the Department of Energy. This, of course, is 
just what one might expect. These agencies and programs are 
primarily designed to provide grants to individual investigators to 
support basic research. Their purpose and organization are thus 
better suited to the use of exterral advisory panels to comment on 
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applications from university-based researchers than mission-oriented 
agencies like NASA, the Department of Defense, and even the 
Department of Agriculture. 

Because federal support of science and technology is spread over 
so many agencies and because the mechanisms foi providing that 
support are so various, it is difficult to determine precisely how 
much federally-sponsored scientific research is actually subject to 
peer review. A conservative estimate, however, would be that no 
more than $4 billion out of $50.9 billion, or less than 8tf of every 
federal dollar spent on science £nd technology, falls under the peer 
review system. And almost all of the research support that is 
awarded through peer review jomes to university faculty memters and 
is carried on in laboratories and other facilities located on 
university campuses. 

When Congress spends funds to establish additional centers or to 
upgrade the quality of existing centers* it increases the number and 
quality of places in which work is done that appropriately falls 
under the peer review system. By increasing the university-based 
facilities in which high quality scientific research can be 
performed, Congres* thereby increases the scope of the peer review 
system. This should be an occasion for rejoicing within *-'..£ 
scientific community. Yet* as we have seen, a few scientists, as 
well as some members of tne federal scientific bureaucracy and some 
ma^or research universities* are not rejoicing. Why? 

To understand this apparently mysterious phenomenon* it is 
necessary to pierce the veil of self-serving rhetoric that surrounds 
the peer review system. No ->'.ie would deny that the principle of 
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peer review js commendable, when it is applied in the appropriate 
way to appropriate programs. In practice,, however, the system of 
peer review now in operation in this country is seriously flawed. 
Approximately 20 institutions, clustered in only threa geographic 
regions, receive nearly half of all federal research support. In FY 
1983, for ecample, 20 institutions received approximately 40* >t the 
total awarded to all 592 research universities receiving federal 
research and development support. In FY 1983, the top 10 
institutions receiving support from the NSF received 30\ of all NSF 
funds, and the top 20 institutions received 46\ of all NSF funds. 
The top twenty recipients of NIH support have been the same 
institutions for the past ten years. 

The peer review system, instead of working to realize the intent 
of Congress to broaden the institutional and geographic base of 
scientific research in this country,, has worked to create a tightly 
knit o id-boy network. In the National Science Foundation Act of 
1950 (P.L. 81-507; 42 USC 1861), Congress explicitly directs that 
"it shall be an ob)ective of the Foundation to strengthen research 
anC education in the sciences, including independent research by 
individuals,, throughout the United States, and lo avoid undue 
concentration of such research and education." Yet in practice the 
N5>F and the system of peer review have produced precisely the undue 
concentration of scientific research and education that the Congress 
has been concerned to avoid. 

In the article on "?eer Review and the Public Interest" to which 
I referred earlier, the authors,, Drs. Atkinson and Blanpied, 
frequently refer to the Congress's recent actions in providing funds 
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for new science facilities as "pork barreling." The evidence 
clearly shows that the real pork barrel in scientific research is 
the system that benefits the very research ui.i versities that have 
been loudest in claiming the purity of peer review. And that system 
is operated by the same agencies that have joined in the hue and 
cry. (In a footnote, Ers. Atkinson and Blanpied assert that M [t]he 
opinions of the authors are their own and do not necessarily reflect 
the policies of their institutions." This attempt to use the 
immense prestige of the NSF while lamely protesting that they speak 
only for themselves is as transparent as Salome's seventh veil.) 

It is worth describing briefly how the present situation came 
about. In the beginning, there were a few institutions that were 
able to prov.de outstanding facilities for scientific research on 
their own, either through endowment funds or through liberal access 
to state tax dollars. Obviously, such facilities attract 
outstanding research scientists and outstanding students who 
together produce outstanding scientific work. This is the reason 
that academically strong institutions lacking the endowment funds or 
state largesse to build equivalent facilities have sought assistance 
from the Congress. These institutions have demonstrated their 
ability to contribute to the national effort in scientific research, 
and they properly resent being shut out by those who got to the 
trough first. The nation would also suffer from their exclusion, 
had not Congress wisely decided to support their development. 

But those institutions that were first to establish their 
excellence have shortsightedly decided that they shall restrict 
membership in the scientific establishment to themselves. 
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Possessing a group of distinguished investigators, it is natural 
that support for individual projects is distributed through the peer 
review process to the outstanding scientists already employed by 
established institutions. In addition, many scientists who are 
invited to serve a term as project officers within the granting 
agencies come from the name universities. The consequence is that 
rich and well established universities and their distinguis. ed 
faculty — both on campus and in the agencies — become judges in their 
own cases. 

In these circumstances, it is hardly surprising that the rich 
get richer — or that the disadvantaged seek relief from the 
Congress. The Congress was created in part to prevent such 
exclusionary practices. For despite the intentions of Congress, 
federal oolicies towards scientific research have operated co create 
in effect two castes of research universities, and it is not merely 
appropriate but in conformity with national goals established by 
Congress for the "have-not" institutions to seek federal support to 
redress the imbalance that currencly exists. 

Nor should anyone be surprised by the strong defensive reaction 
of the "have" institutions to the initiatives of the "have nots." 
As we have seen,, the "haves" constitute an informal cartel, and they 
behave much like classical economic cartels, such as OPEC. Like 
OPEC, it is in the interest of the members of this academic cartel 
to preserve the status quo , because it confers so many benefits upon 
them. In consequence, they have reacted violently to the appearance 
of a mechanism — direct Congressional funding — which if it were to 
become widespread would threaten to break the cartel by placing 
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other institutions in a position to compete on an equal or nearly 
equal footing for the limited federal research funds dispensed by 
peer review. Those institutions seeking direct Congressional 
assistance are by no rreans trying to avoid peer review in the only 
area in which it has traditionally operated — basic research — but 
only to achieve the critic?! mass of facilities and personnel to 
compete in such a context. 

Moreover, the "haves" hav; adopted a strategy that has the same 
effect as direct Congressional funding, but because it is less 
visible to the public has not generally been recognized for what it 
is. A number of them have actively lobbied for bills that would 
fund specific new programs in the budgets of federal agencies, and 
have informed the agencies of their efforts, when the bills pass 
and the new programs are established* the universities have then 
applied for grants from the new funds. By a strange coincidence* 
the grants have been forthcoming. The difference between this 
practice and the practice of directly approaching Congress for funds 
for specific projects is difficult to determine. It seems obvious 
that:, for the academic cartel, what is sauce for the goose is 
(finitely not sauce for the gander. 

An example of how this strategy works can be found in the recent 
NSF Program to distribute supercomputers to a number of 
universities. The funds for this program were added to the NSF 
budget in large measure through the lobbying efforts of major 
universities. But their lobbying did not end there, even though one 
might imagine that they would be especially scrupulous about 
avoiding the use of political pressure to influence a peer reviewed 
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project. Not so. Even after the program had been approved,, the 
lure of the extraordinarily expensive supercomputers provoked a 
frenzy of lobbying to obtain them» The successful efforts of two 
distinguished universities were chronicled in an instructive story 
in the New York Times on March 16, 1985. 

It is important to re-emphasize that this was not a project 
involving the construction of science facilities, the sort of 
project that has never been subject to the peer review process used 
to award grants to individual investigators; this was a project to 
establish supercomputer centers at several locations around the 
country by providing thfc supercomputers themselves as well as a 
substantial amount of support — and it was? at least in theory , 
subject to peer review. By this point in .ny testimony, I expect no 
one will be startled to learn that all four supercomputers 
distributed by the NSF went to institutions that were already among 
the top 20 in NSF funding. 

The HSF supercomputer program also raises another important 
is r ue Dsaring on the question of "science in the political 
process." These grants,, which average $50 million each, or more 
ihan double the assistance Boston University received from the 
federal government, will inevitably have a major economic impact on 
the communities and regions to which they are given. Nor has this 
fact been ignored by the universitie that lobbied successfully for 
supercomputers. In an article in the New York Times of April 21, 
1985, officials of one of the universities "hose lobbying efforts I 
referred to earlier are quoted at length on the economic benefits of 
the supercomputer. Indeed, "they hoped the supercomputer 
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center . . , would serve as a centerpiece for coordinated, statewide 
economic development efforts." As one expert said* "It's clear that 
colossal computers won't be available in many places. If you offer 
them to private industry it is bound to foster economic expansion." 

These are remarkable statements, because they constitute an 
explicit recognition of the-r**li*y that federal investments in 
science can have consequences that go far beyond the merely 
scientific. I should like to point out, however, the glaring 
inconsistency that exists between statements such as *:hese ana the 
criticisms that the "have" institutions feel free to make of the 
much more modest federal investments in facilities for "have-not" 
institutions. 

Nowhere in those criticisms will one find any acknowledgement of 
the important economic consequences of those investments. In my 
testimony before the Committee on Science and Technology last May I 
demonstrated the contribution that Boston University's new Science 
and Engineering Center will make both to the revitalization of a 
blighted urban area and to the new high technology industries of 
Massachusetts and New England. I also described the woeful 
inadequacy of the facilities and equipment available for scientific 
and technological research in America's colleges and universities. 
I emphasized a point that has also frequently been made by members 
of this Task Force: that our country's well-being and even perhaps 
its survival depend upon the development of a national science 
policy that will permit us to refurbish and renew our obsolete 
scientific infrastructure. 

Yet the critics of direct Congressional funding of scientific 
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facilities refuse to deal with these arguments, because if they did 
they would be forced to admit that issues of local, egional, and 
national economic and technological development lie far beyond their 
competence — and lie directly within the competence of Congress. The 
location of federally-supported research facilities has an enormous 
beneficial impact on the economy of the host communities. Not only 
do such projects have the short-term effect of creating construction 
jobs * they also have the crucial long-term effect of attracting 
industries with related interests. 

When a research project involves significant initial costs* when 
critical national research interests are at stake, and when a host 
community will be affected economically, socially, or 
environmentally, then Congress is the only appropriate body to 
decide how federal tax dollars should best be spent. In fact, the 
volume of direct federal funding for science facilities — about $100 
million over the past three years — represents an extremely modest 
a. id limited exercise of Congress's undoubted authority to determine 
the allocation of federal research dollars. The amount does not 
begin to meet the national need for university research facilities. 

In this context, it is clear that universities that approach 
Congress directly for funds with which to help meet our national 
need for adequate research facilities are behaving precisely as the 
framers of the Constitution intended when they guaranteed the right 
to petition for redress of grievances. Such approaches are among 
the most effective ways to bring to the attention of Congress the 
crisis in science facilities that looms on the horizon. 

Attempts by private organizations and federal science agencies 
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to discourage institutions from approaching Congress direct ly,, and 
to discipline institutions that have done so, are not merely 
attenpts to abridge a right ensured by the Constitution, they are 
dlso selfish, shortsighted and contrary to the national interest. 
In addition, they are self-defeating. Drc. Atkinson and Blanpied 
have gone so far as to suggest in their article that institutions 
and individuals approaching Congress directly be "effectively 
censured ... by being threatened with denial of subsequent support 
by official peer panels." It seems not to have occurred to them 
that using peer review for disciplinary purposes would itself 
destroy the peer review process by undermining its integrity, 
credibility and objectivity. 

Mr. Chairman, I wish to make it clear that, in defending the 
concept of direct approaches to Congress for f aci 1 it les funding, I 
do not wish in any way to denigrate the peer review system when it 
is properl/ used to ensure that grant proposals from individual 
investigators are evaluated by the most competent scientists 
ava 'able. Boston University is hordly an unsuccessful suitor in 
the peer review process: each year, our faculty receives 
approximately $40 million in competitive, peer-reviewed grants and 
contracts. 

Nevertheless, in light of the unveiled threat I have just 
quoted, I must report that I had some misgivings about accepting 
your invitation to testify before the Task Force. I believe it is 
in the national interest for me to bring to your attention the facts 
that I have presented. But it would be disastrous for Boston 
University--and a waste of the federal and other investments that 
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have been made towards its development as a center of scientific 
excellence--if our research support were to suf r >r as a consequence 
of my testimony. Unfortunately, serious damage can not only be done 
surreptitiously but also justified in language that cloaks the real 
intent with apparent, high-mindedness . I trust that the Task Force 
is already aware of the context of intimidation in which I have 
presented my testimony, and is prepared to take the steps necessary 
to ensure that no untoward consequences follow. 

The intellectual myopia and personal and professional 
viniict iveness tiat have obscured the issue of "science in the 
political process" provide additional evidence, if more were needed, 
that we should be glad our system of government was built upon the 
twin principles that no man shall be judge in his own case and that 
the people, acting through their elected representatives, shall be 
the fin 1 arbiters of the common good. If we encourage misguided 
attempts by some members of the scientific community to abrogate 
these principles, we shall find not only our science policy but our 
entire society in disarray. 





80 



AM 



Wednesday Marc!. (> . 19«!> 



Schools Accused of Evading 
Reviews for U.S. Financing 



By PHILIP M. BOFFEY 

Spccul i* JU N*«* Xt\ Tlm« 



WASHINGTON. March 5 — A top 
KcOci.il science board has charged 
Iliac 1 5 universities in the last two yean 
created "a dangerous precedent" by 
circumventing usual merit reviews 
*nd obtaining more than S100 million 
directly from Congress to build labora. 
lorV facilities. 

This, tlie National Science Board 
*nid. is "the wrong solution in a real 
and urgent prohlem" of deteriorating 
roearch facilities. 

In several cases, the board said the 
money obtained directly from Con- 
grcs? was diverted "from other scien. 
udc activities selected on the basis of 
their ment." 

In the normal procedure tpr getting 
Federal help to build scientific facili« 
ncs. universities submit their requests 
to a Federal agency and the plan's 
menl is then rated by scientists famil. 
lar with the are*. Based on this, the 
agency decides what projects to sup- 
port and requests appropriations. 

Board Makes Agency Policy 
The board, composed of leading 
scientists and engineers from Industry 
and the universities. Is the policy-mate* 
ing body for the National Science Fo«tn- 
da Uon, the Government's chief agency 
for supporting basic scientific re- 
search. It frequently comments on sd- 
ence problems that affect the entire 
Government and scientific community. 

The board's statements were made 
after It endorsed a report on the prob- 
lem from a panel headed by its vice 
chairman. Charles E. Hess, dean of 
agriculture and environmental sci- 
ences at the University of California at 

° The committee noted that some uni- 
versities had hired "professtonai lob- 
byists** and mtny "exerted pressure on 
their representatives/' 

"It this becomes common," the com- 
miltee warned, "it could seriously un- 
dermine the U.S. system of merit 
competition for research funding that 
has been so successful/* 

The committee acknowledged that 
political lobbying played a rfandard 
role in decisions by Congress on high- 
ways, mass transit and dams. But It as- 
serted that most Federal financing for 
science, particularly basic research, 
"has enjoyed comiderabte freedom 
from spccial.lnlerest politics** and 



decision* ti.ul been made -tfter incnt 
reviews. 

The board called fur a conference on 
"politically feasible solutions." 1 

It Lists the Schools Involved 
Tbe board made public a list of 15 
universities that had persuaded Con. 
gress to appropriate or authorirc 
money for facilities in the last two ■ 
years without the endorsement of re. 
view groups Some got the money ■ 
under amendments attached to bills at 
the last minute by cooperative Mem- , 
bers of Congress.- thus bypassing even i 
committee debate. 

Here are 12 of the names cn the list: 
Catholic University, $13.0 million for a 

vitreous state laboratory; 
Columbia. SB million for a chemical re- 
search laboratoty; 
University of New Hampshire. SIS mil- 
lion for a space and marine science 
building; 

Florida State, $7 million for a super. 

'computer center; 
Northwestern, 116 milJion fo' a basic 

industry research Institute; 
Boston University. $19 ml'.lion for an 

engineering brUU'ng; 
V/est Virginia UMvers'iy. SiS million 

for a cancer research center; ♦ 
University of North Orot'na. 1800.000 

to expand undersea research; 
University of Connecticut a pediatric 

research and training center to get 

part of a It .5 million appropriation; 
University of Hawaii, a reh ibiUtatlon 

research and training center to get 

part of a $1.5 million appropriation ; 
University of Oregon. ViU million for a 

science fadlity: 
University of Kansas. $9 million for a 

human development center. 

In addition, Indiana University was , 
authorized $6 million for a center for < 
educational excellence and the Univer- 
sity of Utah U million for a research 
center on the health effects of nuclear : 
energy, although It Is not yet clear 
whether these appropriations will be 
approved. Congressional conferees 
urged that the University of New Mex. 
Ico get "high priority" for a new $18.2 
million engineering laboratory if Con- j 
gress appropriates money for a con- ' 
st ruction grants program. 

Seven other Institutions received fi- 
nancing for facilities that the board did 
not consider crucial for basic research. 
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• The 10 university-administered FFRDCs that received the Ingest amounts of Inderal obliga- 
tions in 1982 were also the leading 10 FFRDC recipients in. each of the previous four yean. These 
organizations accounted for 96 percent of all FFRDC support in 1982, up slightly from 95 percent 
in 1981, The five top-ranked FFRDCs accounted for 69 percent of total support, slightly leas than 
the 70-percent share of 1981 and the 71-percent share of 1980 of those ranked in the top five for 
those years. Eight of the leading 10 FFRDCs increased their support totals from 1981 to 1982, 
seven of them at rates exceeding the 7-percent national inflation rate. As in prior yearr, these 10 
organizations accounted for 93 percent of S/E employment at university-administered FFRDCs. 
Nine of the leading 10 FFRDCs were among the leading 10 S/E employers in January 1982, About 
four-fifths of the 15,200 S/E employees in academicaUy-administered FFRDCs were engineers or 
physical scientists .* 




85 



9 

ERIC 



3J8AJIAVA md Vcih 



82 



lie's' 




Total 

15 "matched" FFRDCs* 

— — Current dollars 
constant (1972) dollars* 




_fc 

doii*ri)rAi)OUt:Hv«=wmHror untwe^f 
fills' FFRDCs that were in existence throughout the entire 
1963-32 period accounted for 94 percent oC,«H support ibr all university-administered FFfcDfs. >. 
and for virtually all of the 1981-02 funding growth to these organizations, These 15 centers 
accounted for at least 80 percent of the total funding for all academic FFRDC in cad. year dud <g 
the 1963-82 survey period. From 1982 to 1984, R&D and R&D plant funds for academic FFRDCs 
are expected to average a 5-percent annual growth in current dollars and reach a level of 
$2.7 billion. 1 
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FEDERAL FUNDING FY 83 
TOP 20 RECIPIENTS 



WEST 
$1U,294 
-1Z of Nat. Total 
1 University 



MTDWEST: 4 Universities 
$515,495,000 



National Total $7 s 776 .855 
Total Top 20 A, 306, 298 

-55Z of National Total 




CALIFORNIA: MEAN^ 
$2,289,642 
-29Z of Nat. Total 
7 Universities 



NJ $1,386,867,000 

° E -18Z of Nat. 

Total 
8 Universities 



NSF FUNDING PATTERNS 
TOP 20 RECIPIENTS 



RANK COLLEGE/ 

UNIVERSITY 


nor rUNUo 
FY83 


1985 NSF AWARDS 
COKP. CTRS 


AAU 
MBR 


1. U.C.-San Diego 


37,863,000 


Yes 


Yes 


2. Cornell 


34,129,000 


Yes 


Yes 


3. MIT 


33,860,000 


Yes 


Yes 


4. U.IL-Urbana 


21,526,000 


Yes 


Yes 


5. Stanford 


21,522,000 




Yes 


6 • Columbia 


o^ o^'X nnn 


Yes 


Yes 


7. u.c • — BerKe ley 


i q i a i nnn 

1? / 11 1 / uuu 




Yes 


8. U. Washington 


17 ft 7 o nnn 




Yes 


Q ft UT —Ms/) { t~ rsr^ 


i 7 fift? nnn 




Yes 


10* ca xecn 


i ^ AftQ nnn 




Yes 


TOTAL 1 Uir 1 U 

30% of NSF Funds 


?&(\ **^7 nnn 






11. U. Michigan 


15,368,000 




Yes 


12. Harvard 


14,330,000 


Yes 


Yes 


13. U.C.L.A. 


14,240,000 




Yes 


14. Mich. State 


14,182,000 




Yes 


15. U. Chicago 


12,642,000 




\es 


16. Indiana U. 


12,029,000 




Yes 


17. U. Penn. 


11,329,000 




Yes 


18. Princeton 


11,267,000 


Yes 


Yes 


19. U. Minnesota 


10,745,000 




Yes 


20* Northwestern 


9,648,000 




Yes 


TOTAL TOP 20 
46% of NSF Funds 


366,117,000 


4 of 4 3 of 8 


ALL 
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GEOGRAPHIC DISTRIBUTION OF THE TOP 20 RECIPIENTS 
OF NSF FUNDS - FY83 



EAST: 6 

TOTAL $126,168,000 
16% of NSF Total 



MA J 



Harvard 
MIT 



14,330,000 
33,860,000 



NJ: Princeton 11,267,000 

NY: Columbia 21,253,000 
Cornell 34,129,000 

PA: U. Penn 11,329,000 



WEST : 6 

TOTAL: $126,127,000 ' 
16% of NSF Total 

CA: U.C. -Berkeley $19,141,000 
U.C.L.A. 14,240,000 
U.C. -San Diego 37,863,000 
CA Inst. Tech 15,489,000 
Stanford 23,522,000 

WA: U. Washington 17,872,000 



SOUTH: NONE 



MIDWEST : 8 SOUTHWEST: NONE 

TOTAL: $113,822,000 
14% of NSF Total 

IL: Northwestern 9,648,000 
U. Chicago 12,642,000 
U. IL-Urbana 21,526,000 

IN: Indiana U. 12,029,000 

MI: Mich. State 14,182,000 
U. Michigan 15,368,000 

MN: U. Minnesota 10,745,000 

WI: U. Wisconsin 17,682,000 
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Jf House Task Force Examines R&D Facilities Issue ( 



Pn- chiomc problem of money for university trsctrCh 
facilities tecev ed a thorough going over May 2 1-22 he- 
fore the Science Policy Task Force of the House Science 
and Technology Committee when a well-selected group 
of witnesses set forth the views of academe, industry, and 
gavernmer-t 

The hearings wc>t successful for bringing out bedrock 
positions. Thus, academe repeated that it's sinking and 
desperately needs help: industry replied that universities 
mai.age poorly: the Admintstration's representative 
agreed with both, but said that industry and the unr-"si- 
ties themselves should provide more help— adding, sig- 
nificantly, that federal R&D priorities should be reorient- 
ed toward more spending on campus. Following are dis- 
tillations of the testimony of 3 of the 8 wiinesses at the 
hearings. 

Dona'd N. Lantenberg. Chancellor. University of Illi- 
nois it Chicago: Wc have just completed an audtt of all 

university buildings Fifty-sut percent of the build- 

,n K s on the Urbana campus and 44 percent of the total 
on both campuses are Over 50 years old. The total cost to 
renovate the belter buildings and to replace the worst is 

estimated at just under $600 million A consider- 

able portion of these are research facilities. In summary, 
the University o! Illinois has an immediate research- 
facilities deficit conservatively estimated at several hun- 
dred million dollars. 

In the absence of a cohesive national effort, universi- 
ties are attempting to address the capital deficit by a 
vancty of means. Debt u mounting in many institutions 
as they borrow funds, use available bonding authorities, 
leverage available funds with other private and state 
funds, and cosl-sbare with other institutions .... I be- 
lieve most already «re stretching their imaginations and 
resources to the prudent limit, and sometimes beyond. 

A satisfactory solution lies beyond the capacity of 
almost all institutions. That hroadcr effort must come 
from a well-conceived, well-coordinated national pro- 
gram led by the federal government . . . working 
throught its . . . major research agencies. 

• 

Frank B. Sprow, Vice President, Exxon Research and 
Entlneerint Company: Many of us in tndustry are 
shocked when we experience the current state of many 

university laboratories The estimate of funds |by 

NSF of $1.3 billion per year needed for new facilities] is 
not surprising. My own company recently completed 
construction of a new labc-atory ... to provide Mate- 
of-tae-art facilities for several hundred scientists. The 
cost of this facility was over $200 million, corresponding 
to over $300 per square foot of lab space 



Indirect Roulette's Top 20 

With even the skinflint Reagan Administration hav- 
ing given up attempts at control , indirect costs on 
federal research grants remain a computational mys- 
teryfor which there ts no explanation but academes 
need for all "if can get. The btggcs* provide of such 
funds ts NIH. which, at the *<quest of the hsusc^ 
Appropriations Committee, ("rew up a Vtstofits top 2C 
university grant recipients and their direct and indirect 
receipts The Itst is include •t in the text of hearings held 
in March on the NIH budget for fiscal 1986. Copies 
are available from the US Cove.-nmeni Printing Office 
or. better yet. your Congressman or Senator. (Ask for 
House Appropriations Hearings. Department of La- 
bor. HHS. Education and Related Agencies, for 1986. 
NIH. Pans 4 A and 4B.) 



Institution 

i 

Johns Hopkins 
UC San Francisco 
Harvard 
Yale 

U. of Pennsylvania 

Stanford 

Columbia 

U. Of Wishinjton 

UCLA 

Washington (St. L.) 

Yeshiva 

fj.of Mtdu'can 

U. Wisconsin (Mad.) 

fj. of Minnesota 

Duke 

UCSaa Diego 
U. of Chicago 
Cornell 
MIT 

UC Berkeley 



Direct 


Indirect 


$49,561 


hi 

$27,185 


57.126 


14.521 


40.393 


26.662 


40,800 


24.509 


33.533 


18.477 


39.851 


23,856 


36.314 


23.908 


43.395 


13.870 


40.893 


14,849 


32.496 


15.106 


26.287 


21.249 


30.265 


17.061 


33.400 


12.882 


33.426 


12.005 


28.790 


13.015 


30.855 


9,544 


23.674 


14.582 


26.045 


11.672 


24,250 


12.685 


25.412 


11.090 



Total 



$76,746 
71.647 
67.055 
65.109 
52,010 
63.707 
60.222 
57.265 
55.742 
47.602 
47.536 
47326 
46.282 
45.431 
41.905 
40^99 
38356 
37.717 
36.935 
36302 



TouU 



$696,766 $338328 $1,035,294 



What has often been overlooked in the discussion has 
been the need for better systems tot managing, opcrit- 
ing sharing, and stcwarding research resources Man- 
agement issues have largely been left unaddrcssed. due 
perhaps to our highly decentralized system of university 
research. It is time that we address them because there 
are abundant opportunities to both increase research 
output and efficiency .... 

(Continued on pafc 7) 
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. . Shift R&D Funds to Academe, OS TP Aide Says 



ti OtttHltHtt front {UlgC (t) 

lite Current project gup* system . has in several 
ways adversely affected (he Maintenance of our re* 
search infrastructure, particularly in the area of instru- 
mentation. The intense competition . . has jffccicd 
i he funding allocation decisions of peer review commit' 
tecs, often leading to specific denial of funds for instru- 
mentation .... It has led some investigators to defer 
acquisition of instrumentation in order to use limited 
funds to preserve scientific and support staff. 

An alternative approach that would lend itself to 
greater utilization of business principles for managing 
our research resources would be the creation of a new 
Supplemental Institutional Equipment Grant toencour- 
age the establishment of centralized facilities. Such fa- 
cilities would be collaboratively managed by the institu- 
tions using them. As envisioned here, they would facili- 
tate the acquisition, maintenance, and sharing c% 
instrumentation .... 

The concept of shared research facilities is at'.ady 
established in the field of physics [and] there arc >:vcral 
successful university, industry, and govc mmcnt cooper- 
ative arrangements in operation today (in various other 

fields of research) Research is becoming so capi« 

tat'tntcnsivc that proven business procedures and tech- 
niques must be used to ensure that our investments yield 
maximum scientific and technological return. 
• 

Bernadine Healy, Deputy Director, White House Of- 
fice of Science and Technology Policy: ... the central 
question . . is not -o much what to do about the pre- 
sent condition of the university research infrastructure. 
The real question is more fundamental: Is the partner- 
ship among industry, government, and the universities 
functioning in a manner which ensures that the US 
will maintain a healthy, modern research infrastruc- 
ture? .... 

By the tatc 1970s, the universities warned that unless 
the government came up with new facilities funding, the 
research infrastructure was in trouble. Industry was 
making some contribution, but those wete small com- 
pared to the benefits they derived from . . .the universi- 
ties. The universities themselves behaved largely as de- 
pendents of the government, abdicating tLei' responsi- 
bility for infrastructure and biding their time until 
f'* teral facilities prog urns were resumed. And the gov- 
ernment . . attempted not to invest in the research 
enterprise, but to protvre packets of rescue*- iic 
lowest possible price 

Well, what should w e do' 2>.mply creating a new. 
ntulti-'.n'lhon dollar facilities program may. over the 
near term, improve the condition of the infrastructure, 
but . . . it is equally important that change take place in 



Hie jHiU'dcN ami performance nf each of ihe ihicc pan- 
nefs 

The government must focus on our research expendi- 
tures as i/ivejfMg in the research enterprise and not 
procuring research results. This means bearing the 
reasonable and necessary costs of the research it spon- 
sors .... 

. . universities must assume a far more significant 
and responsible role in managing the nation's invest- 
ment in university research .... I would like ... to see 
a system in which the universities would be reimbursed 
realistically for facilities and equipment used in federal- 
ly sponsored research and for the universities to take a 
leadership role in identifying cost savinp associated 
with research overhead. 

As for industry . . . contributions tf state-of-the-art 
research equipment, and industry •university coopera- 
tion in its use and maintanance, is one remedy for many 
weaknesses in the partnership. Unrestricted donations, 
as well as donations toward renovation or construction 
of new facilities, should also be encouraged . . . 

An increased federal commitment to university re- 
search is indeed an m'^estmcnt . . . that we probably 
can't get along without . . . . Yet. of the more than $20 
billion (that the federal government speff:] on civilian 
R&D. about S6 billion is invested in university research 
This balance may be inappropriate to today's circum- 
stances. Since the budget deficit forces us to select 
among competing priorities, I would suggest that wc 
continue what we alt began several years ago. and redi- 
rect civilian R&D funds from lower priority areas, par- 
ticularly technology development projects, to the high- 
est priority, university-based research. 
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LEGISLATIVE MANDATE OF THE NATIONAL SCIENCE FOUNDATION 

The National Science Foundation was established by the 
National Science Foundation Act of 1950 (Pub. L. No. 81-507; 
42 U.S.C. Sections 1861 et seq.). The funC .ons of the 
Foundation include: 

i) In exercising the authority and discharging the 
functions referred to in the foregoing 
subsections, it shall be an objective of the 
Foundation to strengthen research and education in 
the sciences, including independent research by 
individuals, throughout the United Sta tes, and to 
avoid un due concentration of such resear ch and 
education [emphasis added? 42 U.S.C. Section 
T862T7 

The Conference Report on the *.ct makes it clear that 
the very structure of the NSF, with a division of authority 
and responsibility between the Director and^the National 
Science Board, was designed to prevent the undue 
concentration of . . . research and education refer-ed to 
above : 

Section 5(b) of the conference substitute, 
relating to the powers and duties of the Director, 
is the same provision contained in the House 
amendment except that it has been modified to make 
it clear that in each instance where the Director 
takes any final action under Section 10 [relating 
to scholarships and graduate fellowships] or 11(c) 
{relating to research contracts] the Board must 
review and specifically approve the action 
proposed to be taken. It is the view of the 
conference committee that this requirement makes 
more certain tnan otherwise might be the case 
that, in conformity with section 3(b) [relating to 
undue concentration of research and education, now 
42 U.S.C. Section 1862(e)], contracts or other 
arrangements made under section 11(c) for carrying 
on basic scientific research activities will not 
be unduly concentrated in a few organizations or 
institutions or in a limited area of the Nation 
(1950 United States Code Congres sional Service, at 
2277] . 
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DISCUSSION 

Mr. Fuqua. Thank you very much, Mr. President. 
w As I gather, the thrust of your statement is that you are really 
itl separating basic scientific research from facilities and tend to 
GQ think, with some reservation, that using peer review to evaluate 
3* pure basic research still has some merit even *?:*>ugh the system 
r- seems to be tilted toward the "haves" versus tt ^ lave nots." 
3- Dr. Silber. It does indeed have merit in th* . *ntext, but even 
^> there, I think that there should be a very careful scrutiny of the 

way the peer review process goes to ensure that tt is not simply a 
3j "old-boy network" in which friends approve the grants of friends, 
O or friends secure those outside advisors who are going to likely be 

favorable toward the grants that they already know in advance 
•*H they wish to fund. 

p° But the basic point that I am making is that those institutions 
ffi that are at the very top in terms of receiving financial aid from the 
Federal Government, ou the one hand, have no hesitation in lobby- 
ing the Congress directly when it serves their interest, at the same 
time that they denounce other institutions when they do so; but 
they also lobby successfully to the Congress for the funding of those 
various agencies to which they go for their peor review projects, 
and they establish in that process a very intimate connection with 
staff, a good will with the staff, and it follows just like night to day 
that when the staff get around to setting up those peer reviews, the 
peer reviews decide to give the money to the various universities 
that were helpful in getting the funds in the first place from the 
Congress. 

So I am saying that the peer review process itself, even for pure 
research and basic research, is clouded by the lobbying efforts of 
the most successful universities in establishing the funds that are 
then distributed through peer review. 

Mr. Fuqua. I thought it was an interesting parallel you drew 
with the NSF supercomputer program, because it appears that 
there are no qualified universities in the Southeast and South, for 
that matter, that qualify for that program. Only one went south of 
the Frost Belt. 

Mr. Silber. As a matter of fact, as long as you refuse to place a 
supercomputer in the South, there is not going to be any university 
in the South that will be competent. If you don't have the facilities 
and if you don't have the instrumentation— which costs a great 
deal of money, which requires a huge outlay of capital— then you 
are never going to be able to attract the scientists v< ho can use that 
equipment and make it into a productive center, a distinguished 
center. 

But if you were to locate a supercomputer in a universi*** T 
don't care vhich university— if you were to locate a supercompuu,* 
there, and all of the facilities and money necessary to sustain it, 
that university would have no difficulty in recruiting outstanding 
individuals to run it. 

Mr. Fuqua. Do you recall any other periods ia our history when 
the question of a balance between scientific expertise and political 
judgment has been the subject of debate? 
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ihSZ'SSi f ^ e11, 1 thmk We ha ? e 118(1-1 don,t Aether 
f • 1SSUeS r ar f ones y? u have in mind, but I think, with 
SST^ «5 188116 f •L aV f ry ' there were ^Pe* 8 who testified on 
£S-frf S^? 688 . de °ft d u 0ne way or anot ^ r - ^ere have been 
vdvS abortlon m wluch exoei,ts scientists have been in- 

JUSSSi tha ^ in J b 2 th of these issues, I think the scientific con- 
tribution has indeed been limited. I don't think that the issues 
that-most social issues that have been addressed by the country 
^° mpleX l l hat ^hey go well beyond the restrainte of any sK 
tet and even beyond the limitations and methodology of science 
per se if you gathered a group of scientists together, 
tw 5r m? 811 ! of exploration of space, the Kennedy decision 
tot we would be first to the Moon, for example, was a decision on 
SrJf ^ * C0U l- brmg together a group of scientists, but I don't be- 
lieve that question was a question that could be decided by scientif- 
ic e 7 X i 6 f I ?;u Y0 M had to d f C £ e s?™ way on whether it is worthwhile 
hvfolf ^ 6 %°°"' ^d is not a decision that could be made 
by scientists. If scientists were to decide what would they rather 

th M r ^ ney on l the f e might be many projects and places 
they would rather go than the Moon. 

fkl^t^ y0l i- Saw r his P^f* m the context of the national defense, 
the exploration of space becomes not only interesting scientific^ 

fc.IT >T We migh u n , ot i I ? e ^ to pay those billions of dol- 
a$ becomes absolutely vital to the protection of our coun- 
try and for our survival as a free Nation. 

«nn OW ^5 OSe - polit . iCa l3 Ues ^ ions fuse with the science ques- 

tions the point at which the scientific community was absolutely 
essential was in this area. They had to advise the PreSnt on 
S£ / fl ° U ^I^ 1 / get .to the Moon. The feasibility of the 
project of flying to the Moon had to be determined largely by enri- 
fffinr?^ P ? r f ^ntists, by engineers applying the knowledge 
that pure scientists or basic scientists had developed. 
nJoii teke the principles of physics; you take the principles of 
SSE th °f? developed by chemists, by physicists; you take all 
mJ?£~J^ 0 f mat hematics; you take all the mformation avail- 
able in terms of computers and the control they give us and decide 

ni e Hn e /o° r n0t 1 5 8t 18 SS^IS- That much the y scientmc^d 1 eng? 
neenng community could do. To decide whether it ought to be done 

Srt ££2 subject 1 ^ ° f ^ 

JSSJSu ^meone suggested that instead of peer review and 
f^fi!f manS ^ p ' wluch 1 y° u would think played a role in 

J ^u 00688 ' where P** 1 * ^ hetter at preparing graS 

than others-some people are better at expressin| tliem- 

mS.S 1811 f° the ^T that T yhe lt would be better if wehad a 
moditied system that asked not necessarily what do you plan to do 
but what is your track record; what have you done in the past 3 to 
vnn fcSy'kf 16n £ ? fefearch; how many graduate students have 

SouS s&sstssg^ help in getting a tetter ^ 

Dr. Silber. No, I really doubt that it would, because I think vou 
have this chicken-and-egg problem. If the person has never got my 
research grants, he is not going to have any graduate stud!nts?sb 
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he doesn't have any record to talk about. If he has had enough suc- 
cess in grantsmanship to be able to support some graduate stu- 
dents, he probably has already learned how to write those things. 

Now, with regard to the preparing of grrjits and the develop- 
ment of grantsmanship, it is amazing that the most talented people 
seem to acquire this skill very quickly and without very much diffi- 
culty. I think that one thing we could do is let them see copies of 
successful grants, and that is usually the way it happens: An older 
scientist shows a brand new Ph.D. in science what his grant appli- 
cation looked like, or the young person puts together his grant ap- 
plication and he takes it to an intellectual *Dutch uncle" who 
looks it over and shows him what is wrong with it. 

There were people like John Wheeler at Princeton, who is now 
at the University of Texas, to whom any number of scientists went 
for guidance and counsel on how to prepare grants themselves, and 
such helping hands from well established scientists is essential. It 
is a kind of master-apprentice relationship that provides for the 
transfer of connoisseurship, and I think that part is essential. 

It might be worthwhile, however, if some anonymity were intro- 
duced into the review process, or if there were a more careful rec- 
ognition of the need by the NSF to grant a certain number of 
grants to beginners. 

But it is fair to make the judgment that has been made that you 
could waste a great deal of money simply by gambling one grant on 
every beginner. I have seen an amazing amount of research the . 
was stupid on its face and incapable of coming to any successful 
conclusion that was, nevertheless, funded. 

For example, I recall reading an article in which a psychologist 
had made a study of the dirtiest words in the English language, 
and in his instrument, he never bothered to ask those who were 
advised to rank order the 50 words that were given whether they 
even knew the meaning of the words that they were rank ordering. 
And so it was clearly a flawed piece of research right from the 
start. But it was done by a scientist with a very fine reputation, 
and it had been funded by granting agencies. 

Now, those kinds of mistakes don t bother me. I think, if you 
want a vigorous scientific community, you might as well write off a 
certain percentage of your research activity as a waste, and you 
can have a field day, a la Senator Proxmire, with some of the ridic- 
ulous things that happen. And the ones that he picks are really ri- 
diculous. Nine times out of ten, he picks a corker. 

But that goes with the human condition. That is not the sound 
basis for criticizing peer review. The sound basis for its criticism is 
to recognize that you really do have a club. You have a closed club 
that takes care of one another. They carry the concept of courtesy 
to one's fellow club members to a very high level, and that needs to 
be broken up. There has to be a way that those of us who busted 
our noses on the window glass outside the candy store can get into 
the candy store. 

Mr. Fuqua. Mr. Lujan. 

Mr. Lujan. Thank you, Mr. Chairman. 

You don't have to answer, but I don't know why I would want to 
know which is the dirtiest of all 50 words. [Laughter.] 
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I don't know what particular use I would have of that unless T 
wanted to cuss somebody out, and I guess we could do that v ?ry 

hef/toJSow to * SUCC6Ssful nove1 ' * wouId 

Mr. Lujan. Well, all right. Very good. 

m£p ave J m £ ont , of me the list of the top 10 and the too 20 that 
NSF funds. The disturbing part of it is that if J£ made that kind 

woSldt ?hefe m And*" ST ° ther a ^ da t the 8am * "S5 -sides 
know £ ™ u what you say about the economic impacts-I 

the State XThnSfq!! Sr"* I ?on't know what t! ia t portion of 
, "-Tu„ * , , both San(Ua and Los Alamos are located would h* 
without those laboratories. As a matter of fact, I remembS SeeiS 
somewhere that in those counties that are prettv^loS STl 
Alamos, the five counties there or something, Kam^al^e is 

Dr. Silber. It is called Route 128. 

««J r ;i UJAN - ^t 6 - 11, whatever, yes. It is because of those universi- 
ties; the same thing with Silicon Valley. It just has seenSsd 

"nS to fiS5 time 1 ST? r?^ 1 ° f the A^outr^S 
„ f PJ ™ time , ^ time > 1 nave written letters, and I am sure 
t£»r ia M £ mber ? °* have written letters about the S 

that is shown m the distribution of these funds. I waT \uat iS 
some of the ways that we might be able to change SttaSl 
Sreentof^os^f- 01516 are > cked > but peS rotetSn or a 
smX^ereitfes ° f ^ COuld * from 8 °™ * 

hv Y ^i m , enti ° ned line items for the national laboratories formulas 
Snffv n We rU u n our agricultural research. You mSneTanS 
bffi& haVe ^ ° ther ideas 38 * we might] KbffS 

f hfnt if tnmk, rather than jiggling around with the process I 
think it is a matter of putting the NSF on notice Darticulari?Mr 

SS^r 8Ugge,ted . ^ reviewTfcK^wai 
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Now, when facilities are developed, the peer review process be- 
comes open suddenly to places it couldn't do it before. Boston Uni- 
versity ranks somewhere around fortieth in total Federal grants, 
and we will move, as a result of our development o: the new sci- 
ence center, substantially higher. We will be more competitive 
under the peer review system, on the assumption that vengeance is 
not played out for us. If we get an even hand in the future, we will 
do better simply because we will have far greater scientists at work 
at Boston University than we could have had without these new 
facilities. 

So, I think that the soundest way of opening up that list of uni- 
versities competing under peer review is to perpetuate this process 
of locating your basic centers and your facilities and your instru- 
ments in universities that have promise, that can make very good 
use of them, but that have not yet developed into that top rank. 
That is the way I think that it is most effectively spelled out. 

I think if you start directly tampering with the peer review 
system, that it is really too subtle for adjustment or correction by 
courts of law or by the Congress. It is a matter of connoisseurship. 
The serving on one of those panels is a position of trust. It is a posi- 
tion that calls for moral integrity, intellectual integrity, and very 
high-level competence, and I don't think you can legislate any of 
those things. 

So, I would not advocate the introduction of rules of the Congress 
to direct the NSF or any other agency in how to engage in their 
peer review process, but I would suggest to them that we are con- 
cerned to extend, in granting funds to the NSF, the scientific and 
technological strength or this Nation in a broader way than it has 
been extended so far, and see if that counsel and advice is not 
enough. 

Mr. Lujan. Are facilities kind of the cornerstone, as you see it, 
to begin to build this excellent university? 

Dr. Silber. Facilities and equipment. The supercomputer is a 
beautiful example. It is not a facility, but it is a piece of equipment. 
And if you've got $50 million, you can have one, and if you don't, 
you're out of business. And it is hard to come by $50 million over a 
short period of time. 

Mr. Lujan. Thank you, Mr. Chairman. 

Mr. Fuqua. Mr. Walgren. 

Mr. Walgren. Thank you, Mr. Chairman. 

I certainly would like to underscore the sympathetic chord that 
your testimony has struck in me and, I am suie, other Members. I 
guess I am really amazed that we have come to the point where a 
witness comes before the Congress with real apprehensions that 
they are possibly going to suffer adverse consequences, and their 
institution, out of what the reaction of others might be to their tes- 
timony. I think that is a pretty sad state of affairs. 

I wonder, Mr. Chairman, whether it might be helpful if we could 
submit for the record the article by Dr. Atkinson and Dr. Blanpied 
that President Silber has cited. It is a very interesting article, and 
I think it would be important to undei score in there the directness 
of the suggestion that anybody who violated this code of operations 
was supposed to be effectively sanctioned. 
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My purpose, really, in submitting that article is that I don't 
think it will stand scrutiny for 10 seconds. The sequence of develop- 
ment of thoughts in that article struck me as extremely flimsy, and 
I think it would be interesting to set it off against the testimony 
that you have given, because I think it will perhaps give some life 
to what is driving the other side of this argument. 

*u th jf k f it J ais ? sh( J uld underscored how destructive is the 
thought of denying those who would receive some funding from 
some other source, other than peer review, denying them access 
then to apply for research funding under the peer review system It 
strikes me that either you believe in the peer review system or you 
don t, and you don t walk away from the most meritorious research 
proposal and then fund something that is a waste of money be- 
cause of your judgment about the background of the entity that is 
suggesting that the meritorious research be done. 

I think the fact that that could even be suggested shows how the 
Ramies of this question are very powerful, and leading logical 
people to be illogical and perhaps even with the potential of doing 
damage to others that clearly is not appropriate, 
like todo tha? ""^ ^ 88 * suggestion ' Mr - Chairman, I would 

Mr. Fuqua. Yes; we will make that a part of the record. 
[Material follows:] 
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PEER REVIEW AND 
THE PUBLIC INTEREST 



Richard C. Atkinson and 
William A. Blanpied 



PROLOGUE: The unique contract between science and government that 
has existed in the United States since the end of World War II rests on the 
assumption that science must regain autonomous but that the public inter- 
est will best be served if scientists [Jay a decisive role in determining how 
public funds are spent to support icientific research The notion that the gov- 
ernment can delegate authority over the distribution of public money to the 
beneficiaries of that largess is remarkable That it can do so without the 
intrusion of corrupting influences and without threatening the autonomy of 
science is due largely to the principle of peer review. 

Here. Richard C Atkinson, former director of the National Science 
Foundation, and William A Blanpied, currently international studies spe- 
cialist at the National Science Foundation, warn that the peer review princi- 
ple is in jeopardy By using "pork barrel" tactics to obtain funds for research 
facilities, bypassing the traditional process of consultation and peer review, a 
number of universities threaten to reduce science to just another special in- 
terest lobby Defense of the peer review principle is essential, the authors ar- 
gue, to restore a healthy relationship between science and government and 
to ensure the continued effectiveness of our national scientific research effort 

Richard C Atkinson received his Ph D in philosophy from Indiana 
Unnersity in 1955 and sened on the faculty of Stanford University for 20 
yean An experimental psychologist and applied mathematician, his re- 
searc h has been concerned with problems af human memory and cognition 
Atkinson was director of the National Science Foundation for five years and 
has lh'en chancellor of the University of California at San Diego since 1980 

William A Blanpied ret ened his Ph D in experimental nuclear physics 
from Princeton University in 1959 and has taught at Case Western Reserve. 
Yale and Harvard w iversilies II" was ccjottnder (with Gerald Holton) and 
first editor of the journal Science. Technology and Human Values, and 
head of public sector programs at the Ammo .n . issociation for the Advance- 
ment of Scicrue before joining the National Science Foundation in 1976. 
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fhc present relationship between science and government in the United 
States is remarkable. 1 h would have taken a particularly reckless 
prophet to predict. c\en 50 years ago, that the scientific community 
could convince a succession of administrations and Congresses that 
support for basic research in universities is not only a legitimate role for 
government, but a responsibility. Today rrcst U S. scientists probably 
do not find anything out of the ordinary in a pohc> ihal delegates to the 
scientific community decisions about the cxpencKure of funds appropriated 
by Congrcs for scientific research. But 40 year* ago influential people in the 
White House and Congress were asking whether the public interest could be 
served if decisions about research priorities were left in the hands of scientists 2 
At the sanu time a few conservative leaders within the scientific community 
were expressing skepticism thatany system of safeguards could guarantee that 
federal suppo.l for science would not lead to federal control and the inevitable 
corruption of fundamental scientific values 5 

We now have reason to believe that these concerns should not be 
dismissed as alarmist. For example, in 1983 a Senate floor amendment to a 
supplemental appropriations bill for the Department of Education earmarked 
SI5 million for construction of a space and marine science building at the 
University of New Hampshire, a step that heralded what was soon to be 
labeled scientific pork barreling. This is a tactic used to obtain funds for 
research facilities from Congress through last-minute floor : mendments to 
government agency funding bills, thus circumventing project evaluation by 
the broader scientific community, by the agency, or by a designated congres- 
sional committee/ 

The Office of Management and B-.dgcl/s (OMB) characterization of 
scientists as "the quintessential special inu rest group"* is certainly exagger- 
ated. Yet pork barreling is not in the o*erall nlcrests of science or society and 
may reinforce the view, apparent in some quarters, that scientists arc in fact 
Just another special interest lobby Certainly pork barreling and OMB's 
apparent contempt for the scientific community's pleas for increased research 
support arc indicative of strains in the relationship between science and 
government We will argue m this paper that these strains arc due. in part, to 
both parties* partial abrogation of the exphcil contract they concluded in the 
aftermath of World War II. The burden of our argument is that both science 
and society will be better served if the scientific community recognizes that it 
must assume a strong, coherent negotiating stance in its relationship with 
government, as it did 40 years ago Defense of the peer review principle is 
essential to the achievement of that stance. 

II 

By 1943 a consensus was emerging within the scientific community the 
then Bureau of the Budget, and Congress that the close working relations 
established between science and government during the wartime emergency 
should be sustained. Yet questions about the character of that relationship 
remained For example, would the public interest be served by a policy of 
establishing closer links between science and government Who should define 



IS&VlA IN SCI£S< t AM) TK IINOIOGY 



103 



100 



PEER RtVl[ VV AND I ML Pt'BLJC IS'URtST 



the public interest? How would u be guarded? What would constitute an 
intrusion on scientific autonomy? Finally, since the principle (dating from the 
seventeenth century) that scientists alone are qualified to determine research 
priorities— the peer review principle— was conceded to be central to the 
preservation of autonomy, how should the relevant peer group be selected and 
what scop? of authority should government delegate to it? 

In Mjy 1 950 the creation of the National Science Foundation ended five 
years of negotiation between the scientific community and the government 
Although many questions were still incompletely resolved, u was assumed, at 
least b> the key parties in government, that future disagreements could be 
settled by good-faith negotiations.* Viewed from that perspective, the appar- 
ent belief among much of the scientific community that government support 
fcr research is a virtual entitlement abrogates the post-World War !! contract. 

The post- World War II agreement between science and government 
was— and is — a political contract negotiated m the political arena according 
to political rules by a broad spectrum of scientists who exhibited considerable 
skill imhc process They succeeded m large measure because they were able to 
elevate issues important to science to the status of important national issues. 
One such issue was direct federal support for research and science education 
in universities. Bui the five-year debate on that issue was linked with, and 
conditioned by. negotiations over the relationship between science and the 
military civilian versus military control of atomic energy.* and the terms 
under which the scientific community could accept direct support from 
government and provide policy advice in return.' 

The unique feature of that contract was the assumpt'on that science 
would best serve the public interest if scientists, as private citizens, retained 
decisive influence over how public funds were spent to support scientific 
activities The integrity of peer review was regarded as essential in making that 
part of the contract workable. Erosion of the principle of peer review by 
tampenng with the normal appropriations process not only undermines 
quality control, but threatens to reduce the scientific community, in the eyes 
of Congress and the White House, to " . just another set of hands being held 
out for a share of the Federal pic," 10 



Although peer review t s usually understood as a recentl) developed 
process for allocating government research funds to individuals workmg m 
nongovernment institutions, the principle actually emerged in the seven- 
teenth century By the end of the eighteenth ccnfiry, there existed a federation 
of self-governing learned societies dedicated to the disciplined search for 
useful krowledgc that included, for example, the Royal Society of London 
(chartered in . , 660). h the American Philosophical Society (!743). 12 and the 
Asiatic Society of Bengal ( 1 784) ,J The proceedings of these societies provided 
the pnncipal mode of communication among ,u cir members. Significantly, 
proceedings also served as a means for societies to establish their 
credentials among their peers M The integn. of the proceedings of each 
societv vvascmuied in tum.bv .in wiitor who relied on an advisory board— in 



III 




ERLC 



101 



Thomas Jefferson 
understood that 
while the interests 
of science and 
government may 
overlap, they are 
rarely congruent 



^ £ 1CW f^^ 1 - 10 ™inv Pnor to publication all members' 

^ESS?^?? PrC ^ Cnt ™ "^"t m 1664 whcn Council of 
the Royal Society licensed the publication of a regular procecdi tigs and took 
upon itself what was to become, within a century, an editonal coTtrcTro£> 
. A J. pCcr rcvicw uas f merging as a means of ensunngquahty control, the 
earned soact.es were also attempting to define their relationship with the 
^h,^ ^ - T 1 tT °cH^ C ° UtSCt a dicholom y «*W between what 
^hl J° U T *" .r fCrrtd 10 * lhc ^nian ideal of science as a 
worthwhile end in .Uelf and the Baconian ideal of science as a means of 
achievingsocial benefits. Tha' is. the societies, while asserting their autonomy 
aJso compromised n by seeing official sanction for their antics as well as 
continuing reassurance about the social value of the activities. Resolution of 
the d,choiomy between autonomy and accountability has required that 
science continually reexamine and negotiate its relationship with govern- 

hTd'nTed'drg'r rcIUCUmIy U "* ^ * 3nd "° m3UCT h0W « 
The idea that scientific rationality co u W provide the basis for an enlight- 
ened political system was central to the thinking of the founders oftoe 
Amencan Republic. In particular, as Don K. Pncc argues, they subscribed to 
the conv,ct,on that "truth," as exemplified by science, would provide an 
effective counterbalance to the potential excess of political power »♦ 

The convergence of science and government during ihe 50 years follow- 

^nh^? ,ndc Pfndence was epitomized by Thomas Jefferson, who 
simultaneously served as president of the Amencan Philosophical Socirty and 
president of the United States. Yet, as his initiative in conneSio^ Z the 
1804-06 Uwis and Clark Expedition suggests. Jefferson understood that 
while the interests of science and government may overly, they are rarely 
congruent In 1803 he convinced Congress to approval* .500" foTThc 
purpose of extending the external commcrt* of the United States. ' ' To 
JIS! rc Ji h l , . ,hC cxpcd / lion "O" 16 needs of government, 'j'efferson 

STn rl^^T"' apU,in Mcri ^^r Lewis, as its" 

!? ° h,s ***** «P«l«ion also serve science, Jefferson estab- 
lished what was, in effect, a peer advisory committee by dispatching Lewis to 

ical Society on celestial observations, on the collection of botanical and 
/ooiogical specimens, and the study of the customs of Amencan Indians. 

In applying what can be called peer review or peer monitoring to a 
scientific project that had significant policy implications. Jefferson extended 
the principle beyond its original quality-control function. In addition the peer 
inr^tfand^^ l °rT " * *** nonrfStifc 

T/^tr , ? IB ? nS J 0r f0rB,n8 3n a " ,anCC bCtWWn ****** '^rCSlS 

r*t i w tOwyf' "tcrcsts— in this case, commerce In fact, Jefferson had already 
Z i 't f r Cl T V rcblCd PrtCCdcnl Whcn ' nallon ' s fi <* ^ officer, 
nnH Jn * 0r ^ ^ from lhc Un,vc ™y of Pennsylvania 
function « ^ CXlCndCd ^ fCV,CW l ° an CXlCmal * ovcrnmcnl ^sory 
The uTiportance of peer review for the scientific community-both to 
ensure quality control and to define an internal governance framed for 
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'ciencc— became increasingly significant from the laic nineteenth ccntur> 
onward as science emerged as a full -lime profession centered in universities 
and industrial laboratories." The internal governance function is, evident, for 
example, in the establishment of quasi -official institutions such as the Na- 
tional Academ) of Sciences m 1 863. and the National Research Council as an 
adjunct to the National Academy of Sciences in 1916, and also official bodies 
such as the National Advisory Committee for Aeronautics (which was 
established in I9» 5 and was to serve in World War II as the model for the Of- 
ficc of Scientific Research and Development). 10 or the ill-fated Science 
Advisory Board experiment of the early New Deal era. 21 In all these cases 
government sought to institutionalize science policy advice, and m all cases 
scientists were able to maintain control over the conditions for providing that 
advice These pre- World War II institutions had a mixed record of success in 
fulfilling the objective of providing useful policy advice to government 
However, the autonom\ maintained through peer control remained intact 
and was respected b> government 



Viewed against this histon^l background, the postwar science-govern- 
ment contract that attempted to bring science into the political system while 
at the same tine prcscmng its autonomy was a truly danng innovation No 
arrangement cf comparable importance exists in other cou nines, and there 
was never an\ assurance that the p^er review system in the United States 
woulo remain vigorous enough to protect science from the corrosive influ- 
en res of politics It is in that context that scientific pork barreling must be 
cvamined For nothing in the contract required one party to defend the values 
of the other in the event that the party should default, as scientists and 
administrators in at least 15 universities have done in recent years. 

A February 1985 report of the National Science Board's ad hoc Commit- 
tec on Excellence in Science and Engineering documents these largely 
successful attempts b\ universities to obtain authorizations and appropna- 
lions for facilities (valued at over $ 100 million) by taking their claims directly 
to Congress. Often the universities retained professional lobbying firms to 
assist them - These incidents include the following: 

• A total of $13 9 million in fiscal >ears 1984 and 1985 appropriations for 
the Department of Energy for construction of a wircous state laboratory 
at Catholic University 

• A total of $8 0 million in the Department of Energy's appropriations for 
the same two \ears for construction of a chemical research laboratory at 
Columbia University 

• A S7 million appropriation added to the Department of Energy's fiscal 
>ear 1985 budget :o permit Florida State University to construct a 
supercomputer centei and acquire instrumentation 

• A $4 5 million add-on to the National Institutes of Health's h*.-al >ear 
1985 appropriation to facilitate the development of a cancer research 
center at West Virginia Universit) 
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An $800 000 add^n to the appropnat.on for the Nation*! Oceanic and 
Atmc^hcnc Administration's fiscal year 1984 budget to enhance the 
University of North Carolina's undersea research program. 

Of the 15 pork barrel incidents documented m the National Science 
Board committee repot, five *ere addons to Department of EnergyTpprc! 

IX^^VT'^r b ' ,lS f0f UnilS " lhin lhc ^:mTf 
Healthand Human Servsoes. and onetoa National Oceanicand Atmospheric 

c £ r maj0f su PP° rtc " °< ^ ^search; namely, the Depart- 

men of Fducation (four mcidents) and the Economic Developmer.i A<W 
lotion ^ 

he conduct of research rather than funds for research ilsclf. But the commit- 

SkTnds^ h 1 3 T ,08,CaI SlCP WU,d * 10 ^ bailing o 
seek funds ior such research support. 

^n,™!!""* tha " k 1C fTi' C ^ M ® alat - Ihe PoiM « issue ls not whether 
"j** 1 * wl " * camed 0111 in faaliues obuuned through pork 
regret ^ £ r ,h ,!T Bc,ta V ' 0U,e ,he "nders.and.ng that atSihbte 
resources arc to be allocated in the best overall interests of scfence-and I the 
pubhe-rather than .. the interests of indmdual claimants, no ma^r how 

the dependence of research univ,rs,i,cson federal largcssand suggests that the 
po.em.al for the com.pt.on ofwentilic values by aU* -o pXSffiS 
tha was feared by con.servat.ve sc.ent.fic cnt.es of the pooAVbrid Cn 
contract is a legitimate concern. w " 
,„ &r t,,c P« r rev.cw pnnciplc has preserved considerably more 

autonomy for sc.ence ,„ the Un.ted States than anywhere else .„ the world 
Translated mto practice, -.he cento! tenet of the earner, .mpfi^ag^em 
between scence and govemment-.hat truth should be kept sepaSom 
povxr-has mean, that the U.S. government has provded suppXo unpT- 
« cs by m«ns of research grants to mdmd.uilsd.slnbuied on a competn.ve 

cTmmu^'n l ° P r dUrcS ™ lmM ^ 
community One d.sadvantage of .ha system is that tht uncertaint.es and 
.nslab.l.t.cs mhercnt .n two- or three-year fund.ng cycles make long-tenn 
planning by universities difficult. K 

The situation ,n Western Europe. Japan, and part.cularly Eastern Europe 
is qu.te d.fferent." In o.her coun.nes un.vers..,es receive Se S 
operating support from ,he central and somet.mes stale or provmcaiZ 2- 
mems and ■ ,th a very few excepl.ons. arc firmly controlled by government 
Add.l.onally almost all nat.onal governments except the Unftrf S 

«;™ u i r ,o a para " el ^ ^ 

un.vers.ty system (These nonun.vers.ty research system; differ from US 
government labora.ones. wh.ch are either managed by un,versi..es oTl^ 
na of universities or managed directly by a federal agrncy for 2 
nnssion-onented purposes) Many governments also provTde JZ 
funds on a compet.fve bas,s to sc.ent.sts work.ng w,,h,n U.e umvers^d 
nat onal research systems. Hoover, the magm.ud. of the support avaMable 
for tins purpose .s small rclat.ve to the cont.nu.ng baseline support 
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Amencan scientists elearl) pa> a pncefortr\>ngto prcscne the indirect, 
pluralistic support s>slem based on peer rev icw, But thc> also acquire benefits 
Most other countries provide stable support to universities But lhe> do not 
recogni/c universities as the pnncipal sites for the conduct of basic research 
Informed observers in both the United States and Western Europe (as well as 
some from other oountnes, including the People's Republic of China'*) agree 
that whereas the system in effect elsewhere is more stable, it is also much less 
etrecti\e in encouraging competition among the most innovative ideas, 
particular!) those of >oung scientists. Uni\ersil> scientists, as go\ernmenl 
employees, also cannot claim the same degree of aulonom> the) can in ihe 
Umied States 



Conccivabl) those scientists who ha\e com meed their universities to 
compromise their values so blatant!) would not ha\e done so had the) 
believed th-it the) could obtain resources in ;ome more legiLmate fashion— 
ur if the had believed thi, they would be effectively rcnsurcvl by their 
colleagues for their tactio Have those scientists lost confidence in peer 
review^ How fair and effective is the process as present!;, implemented? 

Peer review operates mtot d' recti) and successful!) when experts from 
the same discipline or related sc.* cf disciplines make pnunt) rankings of 
research proposals within established programs. Similar procedures are fn> 
qucntlv follow^ in competition* for special t)pcs of facilities, although in 
these cases the reviews are usuall) more extensive, require approvals at more 
levels within an agency, and ma\ involve cnlena, such as geographical 
balance, in addition to scientific and technical menl 

Broad!) analogous implementation procedures are followed at the 
projeu level at many of the pnncipal agencies that support basic research n 
universities— eg. the National Institutes of Health, the National Seir.icc 
foundation, and those units with the National Aeronautics and S.oace 
Administration, the Department of Deiense. and the Department of Ervrg;. 
that support external research and fund special research facilities The masi 
significant p;occdurj! differences relate to the discretion of agency prograrr. 
officers with respect to the judgments of external peer reviewers and [>anelisl5 
At the National Institutes of Health, for example, pnonl) rankings of review 
panels (known as stud) groups) are binding. At the Nat-onal Science Founda- 
lion, where these judgments are adviser), program officers are at liberty to 
make a case to the agencv to modif) external peer rankings for good and 
sufficient reason 

Qucstionsabout the fairness of peer review are almost inevitable, part icu- 
larlv since, in most cases, piograms do not have sufficient funds »o suppoit ah 
proposals that are judged as mcntonous b) external peers. However, indepen- 
dent assessments ha v e concluded that at the project lev e ! peer rev iew generall> 
operates to distnbutc funds on the basis of merit in the cont-xt of cntena 
estahlishcd bv the agenc es themselves— usuallv in consultation with external 
advisor) panel:, ; * But the issue of the eflectueness of peer a' view as opposed 
to its fail ness is more germane to the science-government relationship 
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For example, should pnonl.es within a program be established smelly on 
.he basis of ,ninns.c mem. or should added weight be given to mentoring 

arcas^n I worn?* 1^ mCm0n0US *" k in 0,hCr 

should it ^ rcv ' ew operatc on| y 10 evaluate mem or 

chan^R ,^^™ r Pn0n "" ? Can " or should ■ ** elective in 

rj", ^ " chani! "' 8 tn * sc ' en " fic directions 0 r the agencies 
themselves- These questions are sigmficant because they chalice a^ 

teTST fi ' S ,hC "« P 0551 "^ ^ 10 allocate it £ 

best overall interests of both science and society thC 

at ■h^rZT!' op f ra J K d-rectly and less effectively at the program than 
at the project level. Each government agency negotiates the deunfe of itt 
annua budget firs, with the Office of Manlgemen.and 8udg« and^hen w-.h 
a set of congressional committees. Ex.emal advisory bcd.es can often £Tm 
S f n ""ppropna.eand feas,b.e program directions. ^ ^and^c 

nf^l . nUrSh i"' 81he iuppon of ,he commJnhy to sa* 

programs threatened wuh exl.nction by the Office of MamorLZ ! 
Budge. But w 1t h one „otab.e exception, fhose iX|,£2EK£ES 
to make pnon.y judgments that arc almost certa-n to distress 
colleagues and institutions. That exception is S^D^ET^E 
advt^^^r P-el. W h,ch formerly served as an S 

Mvisory body to the Atomic Energy Commisson and the Enenry Re^n-h 
and Development Administration Members of that advisor ranelre^ 

19605 SUPP ° n W0U ' d «" -wSShS 
construction, and operation of new particle accelerators rcqu.rcd for frontier 
research unlcssoldcrfacilit,^ 

down. The fact that this advisory panel has been able* fiSSlSSS 
enforce consensus on pnon.iesto opPmizcthe overall tafthoTrtS fcH may 

gamer substantial financial resources from government 

Quasi-official peer advisory panels have demonstrated the potential to 
deal morc effectively with the painful decisions inhercm „ & Source 
alloca ion problcm-at least on the disciplinary or program levxI-thTm^ 
official panels, with the notable exception of theTigh EnergTS 
Advisory Panel Bcgmmng ,„ I962 . the CommiHce ^ f^^™£? 
Policy of the National Research Council, with the suppoS an" ™cou^£ 
ment of the National Science Foundation and other awnrieTlm^v^S 
successions of panels for particular scientific d:sd P "„« ,^1^^ 
dations concerning the most fruitful long.termXrch d.rc^ o^WfthTn 
the last five >cars these panels have begun to face up to the p„oriti« q u cs o„ 
which ,hey had lately avoided For examp-e. the catteSS rfSTSS 
rcpo:. on astronomy and astrophysics was a listing by priory of fac. Iit,« 
required to exploit opportunities for the balance of the century" The h gh^ 

&Tn3Z 10 r S, ^"° n ° f ,hC Vcry Lon * ArmyTdTo 
loT^t i "I™ 1 * " rcncc,cd in the Na " onal Science Foundation's 

m . « ^w7v ,n o^ 0CUmen, f ° r fiKa ' >C3R ,986 - 90 Currently. ,h?Com- 
mmcc ,o Surrey Opportunil.es ,„ the Chemical Sciences has loportcdly 
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readied consensus on three pnoni> areas in ihc field* A comparison of 
skillful!) staged pre\ iews of this committee's report with the report of another 
National Research Council committee on chemistry published 20 >ears ago. 
which cmphaticall) refused to refer to priorities, suggests that the scientific 
communit\*s altitude toward us responsibility for making difficult decisions 
in the long-range interests of science ma\ be changing. 10 

The problem of establishing priorities across rather than within disci- 
plines has yet to be clearly faced, although attempts in that direction ha\e 
been made The Office of Science and Technology Policy, which from 1976 to 
1982 was required by law to prepare for Congress a Fne-Year Outlook on 
science and technology agreed with the National Science Foundation that the 
National Research Council should be asked to convene rcprcscniaf.vcs from a 
range of scientific fields to examine their own and related disciplines and to 
identify research areas of particular importance both to science and to the 
resolution of important national issues " More rccentl). the Committee on 
Science. Engineering and Public Policy has. at the request of the president's sci- 
ence adviser prepared a sencs of annual research bnefingsihaiaddressihcse is- 
sues " Mlhough these dc\ ices ha\c been useful for information exchange and 
for hclpmg the separate disciplines sort out their own priorities, there is no 
evidence that thev have had any appreciable effect in determining re- 
source allocation across disciplines or among agency' programs 



There is the largei problem of whether peer review can or should operate 
at an even higher )c*cl of aggregalion to allocate resources tifnnng federal 
R&D agencies, or even help determine the overall size of the federal R&D 
budget Because pohc> considerations other than scientific and technical 
c\cei)cnceand promise are imoKed at this lc\cl. it is templing to conclude 
lhat scientific peer review has no applicability w hatsoc\cr. Recent experience 
appears to bear out this conclusion For example, the rapid growth of the 
defense-related components of the R&D budget since 1981— coupled with 
the decline, in real dollars, of the civilian components— has occurred with 
little cfFcctivc input from the scientific community." On the contrary, until 
well into the 1960s, government actual!) expected scientists to provide 
substantial ad* ice not only about levels and allocations of research Support, 
but also about other important science-related polic> matters. Until 1957. 
however, official spokesmen for srienec rebuffed government's repeated offers 
to give the scientific com inanity a voice in r.solving&och issues. 

In February 1951 the newly organized National Science Board (the 
legislated policymaking body of the National Science I'oundation) rejected 
the Bureau of the Budget's request that it pla> a major role in planning and co- 
ordinating federal research allocations: for the next fi*c >cars the National 
Science foundation rejected similar appeals by the bureau u But the psycho- 
logical crisis occasioned by the Soviet Union's launching of Sputnik in 1957 
finally brought science, for about a decade, firmly into the political system 
*cr> much as the Bureau of the Budget had envisioned and on terms that 
larpclv preserved scientific autonomy The President's Science Advisory 
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Cbm.-n.iiee. created late that year by President Eisenhower, was a prestigious 
sc,ent,fi : peer group expected to provide independent adv.ee at the highest 
levels of government on issues .mportant to both science and J?«5v 

acceptedthe claims of science to a particular level of autonomous disinS 
by conceding that (unlike the Council of Economic Advisers, for exS 
scientific competence alone, rather than competence and app^pS 

Advisory & " 3 — " « * ^ 8£ 

dunnMheV.e.n^^"'" 8 h"" • CVCntUal CXtinC,, ° n of lh,s ^ eommniee 
dunng the VKlnam era was due in large measure to the fact (hat its members 
often assumed pos„ 10 „s that were inconsistent with the policies of rte 
Johnson and. later the Nixon, administrations" But as the fate of many 

preoccupation with its own sun'ival wou | d have spared thecommmee. On the 
contrary such a course might have damaged science's reputation for d"sin! 
crest and integrity In any event, the lesson that some scienfsu £1 , ,o C 
earned from the demise of the President's Science Advisory Committed 
n ZZT ™ * bun,Cd ,f '■« approaches Kovemmem ,oo~- 

w, h E ^ve '^„ I 8 H 0n ^ R , a,hCr • «? C ° n,inUed Wan,ng ° fscie °<^ «">»«« 
with government dunng the past decade-as suggested by the current imbal- 

ance between the military and civilian components of the federal ( JiD budat 

or the impasse that has apparently developed on the issue of o£SE 

communication-suggests a different lesson; namely, that scincf SS 

issues even though ,t may. on occasion, suffer setbacks as a consequence. 



VII 



Science and government both assumed in the late 1940s that a coherent 

onSr l ° bnng SC,Cn,,fic »" capab^ides to 

bear on important national issues Science policy was implicitly defined as the 
sum tota , of those strategics Dunng its first decade the Present" Science 
Advisory Commmee came close to defining and implement suXa 
national science policy Viewed in that context, support for u„™ re" 
^rehw^rcgarded as bungm^ 
amplify resources cntical to the nation. 

Today many scientists tend 10 regard research support as an end in .tsclf 
and entanglement with other issues Neither unnceessa^dangerouso?boTh 
h ■£ ," 3 1 SC ' CnCe BoMd sccms 10 have token such an attitude wtaJu 
rebuffed the Bureau of the Budge, in the early ,950s But ,„ doing so ,.S 

bS fnf 3 f ' hC mUCal aU,h ° my " m « ht have had >° negot aTe on 
behalf of the scientific commt .ity. At any rate, the assumption thairesearch 

h,< fET* TT y ,ha ' Sovemmcn. must continue to support ad«y 
has lulled much of the scientific community ,„,o a state of political apadiv 
and has allowed government to treat science as ,f,t were, in faa j« a S 
specal merest bven the informed public. ,f,t comes to regard sc ence ,n h a 
way. will have difficulty understanding why scientists beefmc up^ b^ se 
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some of their colleagues claim a piece of the federal budget through the same 
pork barrel tactics that other special interest groups have tradtJionally used. 

Scientific pork bantling probably cannot be completely halted unless the 
scientific community severely disciplines those who engage in it. or unless its 
root cause — the deterioration of university science facilities — receives na- 
tional attention. Precedent suggests that the viability of the universities can. u. 
fact, become a national issue. During the 1960s the President's Science 
Advisory Committee was able to convince the Kennedy and Johnson admin- 
istrations that it was in the national interest to increase the number of first-rate 
research universities in the country, and to award "centcrs-of-cxcellcnce" 
grantscompctitively to do so ,7 But that occurred only because science was in 
a strong position to negotiate from a perspective of national rather than 
parochial interests. 

It is, of course, unlikely that the resources required to conduct all 
potential!) meritorious research, or to plan, construct, and operate all special 
scientific facilities that could be used to good advantage, will be forthcoming 
from the government in the near future. Recognition of that state of affairs 
has. as already noted, led several scientific disciplines to face the difficult 
problem of forging a consensus about their priorities By doing so they have 
acquired the strength and cohesion required to negotiate with individual 
government agencies for the resources they need, at least for the most essential 
elements of their programs. While this trend is promising, it also represents a 
piecemeal approach to the problem of allocating resources. It does not address 
the problem of the overall size of the federal R&D budget nor its distribution 
among agencies and programs. Nor docs it address the problem of maintain- 
ing the country's broad scientific infrastructure. At itscxtremc the disciplinary 
approach concedes, in effect, that the scientific community cannot have any 
significant influence on the overall R&D budget, and reluctantly blesses 
efforts of the separate disciplines to press their independent cases for marginal 
budget increments or even larger pieces of a fixed pie. 

Could peer review processes be extended to yield a broad consensus not 
only about research priorities within disciplines but also about priorities 
across disciplines and priorities for both .ncderately expensive research 
facilities and very expensive programs? Could the scientific co mm unity amvc 
at such a broad consensus even if some institutions and some disciplines were 
to suffer as a consequence? Could a sufficiently strong consensus be retried 
about the fairness and effectiveness of procedures for establishing priorities **> 
that individuals and institutions that attempted tocircurmem those decisions 
could be effcctivel) censured by the rest of the community— for example, by 
being threatened with denial of subsequent support by official peer panels? 

Two decided advantages might accrue to science if it could, at the very 
least. mo\c in these directions First, by presenting a more united front, the 
commumt> could lay claim to a stronger \oicc not only in allocating existing 
resources but also with respect to other important sci'jncc-rclatcd policy 
issues—including the o\crall size and distnbution ot the federal R&D budget 
Second, an cffcctuc demonstration that science is not just another special 
interest lobb\ would legitimize the importance of preserving scientific auton- 
om> no: onlv for science but for societ> And it would give to the scientific 
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community a good deal of the political and moral authority required to 
negotiate issues of gon«iir.e nationaJ importance. 

Several recent cases illustrate the effectiveness with which high-level 
scmi-independent advisory bodies that enjoy the confidence of the scientific 
community can elevate issues of interest to scien^ to the status of national is- 
sues. The Defense Science Board, by questioning whether the use of export 
control regulations to restrict international scientific communication is in the 
national interest, expanded the constituency with a stake in that issue and 
probably forestalled even heavier-handcd attempts to limit such communica- 
lion than are now being suggested. Doing so ensured that the issue would be 
resolved at the highest levels of government and with the participation of the 
scientific community » The National Science Board, by invokinga little-used 
authority granted it by the National Science Foundation Act of 1950 
established a distinguished, broadly representative Commission on Precollege 
Education in Mathematics, Science and Technology, and thereby a"ied the 
scientific community wuh other groups concerned with the deterioration of 
precollege education" As a final example, even the moderate success of 
university scientists from agriculture-related fields in establishing a competi- 
live grant program occurred because those scientists allied themselves with 
other groups, including scientists in other fields who correctly saw the issue as 
important to ensure the viability of peer review, and with private interests that 
have a stake m the quality of basic research in agriculture «> 

Of course these exa-nples can also be taken as illustrations of the limits of 
science s current influence with government and the need for it to develop 
stronger political alliances. The full objectives of science have not been 
attained in any of the cases cued above. However, the fact that the scientific 
community has managed to speak with a strong, coherent, and largely 
disinterested voice and to gain substantia! public attention in these matters 
should not be overlooked. 

Can the scientific community speak with the same strength, coherence 
and relative disinterest on the single issue that it is mostqualified to address'' A 
strong science and technology infrastructure and maintenance of the viability 
of the universities as the basis for uvt infrastructure .real least as important 
10 the nauon now as they were 40 years ugo. Bui establishing such an 
infrastructure requires more than just adequate support fci research and 
research facilities It also requires that science preserve a large measure of 
autonomy for detailed decisions about overall directions for research. How- 
ever, as vvc have argued here, scientific autonomy has always been negotiated 
within a political framework— with the expectation that its protection serves 
the public interest Perhaps, as some cntic* suggest, a new scie ice-govern mem 
contract is needed to suit current realities. Perhaps modificat- m of the present 
contract will be sufficient. In neither case is theoutcomc likely to be in the best 
long-term interests of cither science or the public unless science is able to deal 
with gov ernment fron, a position of strength and to recognize that support for 
research is linked with other important policy pioblcms 

The central issue to be addressed is not whether the scientific community 
should enter the political arena: science is in that arena whether or not 
scientists speak there effectively on its behalf Rather, the issue is whether the 
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commumiy will cnicr ihai arena from a position of strength and thus have a 
reasonable chance of affecting policy decisions, or whether it will decline to 
play the political game and be forced to lis c with decisions that it has, at best, a 
small voice in determining. 

The paradoxical claim that society will obtain maximum benefits from 
science if scientists arc allowed to pursue their work free from intervention is 
asold as Bacon, and it is unlikely that challenges to that assumption will cease 
in the near future. If so, the best safeguard that science has against unwar- 
ranted intrusions is its long-standing reputation for integrity— a reputation 
based on public confidence in the ability of scientists to govern themselves in 
the best interests of the larger society Rigorous application of peer review as a 
means for self-governance has been a critical factor in maintaining science's 
autonomy in the changing circumstances of the past three centunes. A 
continued defense of that principle and a continued demonstration of its 
viability, even at the risk of considerable distress to some members of the 
community, is the best course available to science to serve both us o*n best 
interests and the best interests of the larger society. ■ 



NOTES 
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Dr. Silber. Might I just respond to one point? 
Mr. Walgren. Yes. 

Dr. Silber. The fact that I think I am reasonable in recognizing 
this as a threat may be supported— I don't know this is the case- 
but I think the committee might be well advised to consider if they 
had invited other college presidents to testify who were supportive 
of the direct approach to the Congress, and if they had any others 
that had accepted. 

I have looked down the list of witnesses, and I know that there 
are many college presidents who very much agree, at least by their 
practice if not by their words, and I know of many others who 
agree by both their words and their practice with the point of view 
1 have taken, but I don't see them on the list to testify, and I don't 
think they are coming forward for any other reason than that thev 
share my apprehension about what that might do to the future of 
their competitiveness in the peer review program. I think it is a 
very genuine concern. 

Mr. Walgren. I wonder if there is any suggestion we could make 
for the peer review system. I have no background in it, so I am 
really not qualified to comment on it. But it does strike me that 
the recognition of the important questions and the appreciation of 
the techniques of research are not limited simply to those who ar* 
most prominent in their field, and, in fact, one could argue that the 
whole liberal arts training is designed to enable somebody to appre- 
ciate, if they then pursue a scientific survey of some kind, to be 
able to appreciate the kinds of judgments that would be most ap- 
propriate in selecting one research proposal over and above an- 
other. 

In fact, it would strike me that it would be very easy to come up 
with some kind of suggestion as to what an effective peer review 
panel would look like. I do get concerned that the taking to oneself 
ot the best scientific judgment then becomes an absolute cloak for 
whatever institutional friendships and things like that which a 
person automatically gathers during his lifetime, or future aspira- 
tions even to be associated with a future university, or something 
to that effect. 

Would it really be that hard to sit down and figure out what a 
truly independent but scientifically sensitive peer review panel 
would look like? * 

Dr. Silber. I think it would not only be difficult; I think it would 
be impossible. You have a difficulty that you are taking in your 
own washing. If you don't take scientific achievement seriously— 
that is, the achievement of a scientist in the community of scien- 
tists— you don t have any place to start. It is not good enough that 
his momma thinks he is a scientist or his daddy thinks he is a sci- 
entist; it is important that the scientists and the scientific commu- 
nity think he is a scientist. 

And so you can start off by going to people like John Wheeler 
and other truly distinguished scientists and say, "Give me the 
names of 10 people who should serve on panels, and these are the 
areas in which they are qualified." And you go to other scientists 
ot great renown and great accomplishment, such outstanding 
achievement that there can be no question about their connoisseur- 
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ship and their competence as scientists, and you ask them for these 
lists, and you have got to work out of such lists. 

I don't think there is any way that somebody trained in the lib- 
eral arts is going to be able to come up with a specified rule about 
whom you get. The fairness of that scientific review is going to 
depend on the integrity and the scientific quality of the individuals 
who are on it. 

What you can do is be sure that there is not too much jiggering 
by the skiff. The staff can write proposals in such ways that limit 
the people who can apply. For example,, at Boston University, we 
compete overseas m Germany for grants to provide educational 
services to the Department of the Army. Well, they asked us to 
provide ail MBA program, but they put us in competition some- 
times with an institution that runs a noncertified, a nonrecognized 
MBA program. Well, any damn fool can run a noncertified MBA 
program cheaper than you can run one that is certified. So, whoev- 
er writes up the rules for the competition can certainly affect the 
outcome. 

I think people with just normal common sense can do a lot of 
good to review that. A distinguished scientist could probably do 
more. Picking somebody to make that kind of review of the way in 
which staff work is done from time to time might be useful. But, 
basically, that is not the failing. 

* l J h \ n \ the reason wh y y° u S et the concentration is that you 
started those centers in universities that had access to lots of dol- 
lars, and once they got the high-quality faculty there, it is no mys- 
tery that they continue to get it. 

I don't think that is the worst of it at all. The worst part of it is, 
it you want to create many centers of academic excellence and sci- 
entific excellence, and if you want to increase the number of indus- 
trial and technological and economically vital centers in this coun- 
try, you have to put out the capital into these new areas so that 
they can begin to attract the people who can work successfully in 
peer review. 

Mr. Walgren. I see. So, you don't have any real reservation 
about how tne peer review system itself is operating; it is simply 
that there are areas that it should operate in and areas that you 
feel it constrains, if followed solely, and extended to facilities and 
that sort of thing? 

. D £ Silber. Oh, I have real concerns whrn a member of the 
staii— it is hard to call him merely a member of the staff— when a 
director like Blanpied suggests that they use peer review panels for 
the purpose of punishments. That meanb tha< + 1 e very integrity of 
the peer review process is being compromise^ i person who is in 
a position to compromise it. 

Now, I think that is totally destructive of the peer review 
system, and I think that that kind of thing has to be corrected. But 
the peer review system, run to the best of a decent man's ability, 
run to the best of the ability of a highly qualified person who is the 
director of the NSF or the director of the NIH or the director of 
any one of those other agencies and his staff, assuming that they 
are qualified individuals themselves, and assuming that they are 
persons of integrity, I don't think you are going to find any weak- 
nesses m it cuat don't go with the territory of mank ; nd. 
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They are going to occasionally sin; they are going to occasionally 
be unintelligent; they are going to make some mistakes. But there 
is not going to be any way that the Congress is going to improve on 
it by trying to legislate how you keep them from making mistakes, 
because there isn t any way. 

You are just going to have to resign yourself to the fact that if 
you have a Supreme Court of nine finite individuals, some of the 

tSSSPS 8 *?* gom ? better than others ; * you have an 
NSF that is organized by reasonably well qualified people, they oc- 
casionally are going to make mistakes, and I wouldn't worry about 
that. 

What 1 would worry about is when somebody deliberately puts 
his thumb on the scale. It is when a trade association of universi- 
ties publicly denounces the direct approach to Congress that you 
know that the group of "have" schools has become so bloated and 
sell-confident and arrogant that they are now showing overweening 
pride and beginning to affect the fairness of the process itsoif, and 
it is time to put an end to that. But you don't put an end to that by 
trying to destroy the peer review system, which is probably the 
best device we have for the determination or the selection between 
individual projects that are submitted for Federal funding 

Mr. Walgren. Thank you, Mr. Chairman. 

Mr. Fuqua. Thank you very much, President Silber. We appreci- 
ate your being here this morning. 

Dr. Silber. Thank you. 

[Answers to questions asked of Dr. Silber follow:] 
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QUESTIONS AND ANSWERS FOR THE RECORD 



Or* John R. Sllber 



Have <th*r*, to your knowledge, been comparable cases In other fields, such 
as lav, medicine, defense policy, social security, and welfare policy, 
where the balance between professional Judgment and political Judgment has 
been at Issue? 

Under our system of government, cases where the ba fence between profession- 
al Judgment end political Judgment has been at issue ere not merely un- 
avoidable, they are healthy. Democracy requires that the people, speaking 
through their elected representatives, have the last word on how public 
resources shall be used. Public debate Is enlivened and the Issues more 
thoroughly canvassed when professionals who can bring their special know- 
ledge and experience to bear take part. But the ultimate authority must 
remain with the representatives of the people, who are accountable to the 
people. The clearest Indication of how deeply this principle Is embedded 
fn the structuro of our government Is found In the Consrtutlon Itself, 
which provides for the control of the professional military establishment 
by the civilian legislative and executive branches of government. 

As might be expected, American history Is filled with cases In which 
tension between professional and political Judonents has played a major 
role. If, for example, the President and the Congress had been excessively 
deferontlal to their more cautious legal advisers, Abraham Lincoln would 
not have Issued the Emancipation Proclamation, Franklin D. Roosevelt and 
the Congress of his time would never have passed much of the New Deal's 
legislative program, and Lyndon B. Johnson and the Congress of his time 
would nover have passed tho Civil Rights Act of 1964, particularly Its 
public accommodation provisions. John F. Kennedy^ decision to direct the 
natlon«s spaco program towards a landing on the moon was essentially a 
political decision, made In the face of serious misgivings among members of 
the scientific community. And If the American Medical Association had had 
Its way, there would of course be no Medicare program for the nation's 
olderly citizens. 

Tho recent cases of attempts to obtain science facilities for Individual 

^TT7^ t l^J tf,n °° 9h . Process ere not the only Instances where 
conflict between political and scientific Judgments have taken place. We 

Ht^tTj, I 0 ^,^ 10 ' •""■P* * **• Congress to establish new. 
m sslon-orlented Institutes at the National Instututes of Health (arthri- 
tis, nursing) which the medical research community opposed. Do you see any 
generally applicable lessons that can be drawn from 0 | r of these cases? 

Tho leison that I draw from cases where political and scientific Judgnents 
have beon or are In conflict l s this: the political branches of the Fed- 
orel Government — tho Exocutlvo end the Congress — must retain ultimate 
decision-making authority | n mutters of public policy end In the allocation 
©national resources. Retention of this authority does not rule out tho 
widest possible consultation with professionals whoso a r G as of expertlso 
ere Implicated In public policy decisions. Indeed, the wlsu exercise of 
such decision-raking authority demands such consultation. Nevertheless 
the specialization required of professionals In various fields can produce' 
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Based on your observations end knowledge, do state legislatures generally 
reject the practice of seeking university facilities through the political 
process at that level, or are such legislative provisions concernlna sci- 
ence projects end facilities widely used at the SSH level 

In my experience, state legislatures generally embrace the practice of 
seeking university facilities through the political process. State legis- 
latures have been for moro than a century deeply Involved In the provision 
of "Cllltles for state-supported universities, and nowadays the more en- 
lightened state legislatures strive to provide facilities support to Inde- 
pendent universities as well. Furthermore, there certainly has been no 

^!!wfi? Sh0wn * „ S+ , 8te un,versI+I *s I" seeking these funds, whether the 
facilities were needed or not. 

In the event we continue to see the practice of lobbying for research 

^nlf^^J 0 ~*« J"*"** *°°t science wlthT^he 
political process at about the level of the past 3 to 4 years, what If 
any, will the long-term effects be, m your opinion? | s there a threshold 
level where this practice has serious adverse effects. In your vlew?^ 

If lobbying for research facilities continues at the level of the past 

three or four years, the result wl 1 1 be slowly to strengthen and expand the 

nation's research Infrastructure. That level of support will not begin to 

meet the enormous need of the nation's universities for new or revitalized 

research facilities- The nation needs a broadly-based, geographically 

equitable facilities development program to supplement the Individual ef- 

°I thOSe esP* 0 ' 8 ^ energetic Institutions that lobby Congress di- 
rectly for research fact If ties. 

I do not believe there Is a threshold level where the practice of lobbying 
for research facilities would have serious adverse effects. Certainly It 

h6 l*? U 2L ef t 6 2? + °. d8+e ' As 8 " 8it6r <* fac+ ' ™ ^crease In such 
lobbying activity might help to alert both the Congress a-d the public to 
tht- magnitude of the national need for university research facilities. 

Not.td It mrte any sense to establish a cost Halt for science projects and 
f! U lf!. be /°r . wMch legislative specifications should not be eede, but 
above which statutory specifications would be appropriate? 

It Is Important to distinguish between support for research projects and 
support for research facilities. Obviously, Congress should not attempt to 
assume the role of the Natlona! Science Foundation In the evaluation of 
EES . , 'nd'vldual research projects. On the other hand, given the 
IffT^T— Involved In decisions to locate federally-supported research fe- 
ci I ties, Congress should retain the authority to make such decisions It- 
self, regardless of the amount of money Involved. Between these two rela- 
tively c ear Jurisdictional areas there are cases In which the distinction 

varTln 7.° ,h * dlvld ! n 9 ■»"• *> »• drawn through this grey area may 
vary In particular cases. In my Judgment, the drawing of that line Is an 
appropriate task for a politically responsive and accountable body like 
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Mr. Fuqua. The next witness will be Dr. Robert M. Rosenzweig, 
the President of the American Association of Universities. 

STATEMENT OF DR. ROBERT M. ROSENZWEIG, PRESIDENT, 

ASSOCIATION OF AMERICAN UNIVERSITIES, WASHINGTON, DC 

Dr. Rosenzweig. Good morning, Mr. Chairman. 

I work for a trade association of bloated, overweening, major re- 
search universities, and I welcome the opportunity you have given 
me to appear here this morning to engage in some public hand- 
wringing. [Laughter.] 

I wish that I could discuss with you the full range of important 
and fascinating questions included in your study agenda under the 
heading of Science in the Political Process. I fear, however, that 
the limits on your time and my knowledge combine to make that 
unpractical. 

Instead, I want to discuss with you an extremely important ques- 
tion of science policy, one that has taken on a new and special ur- 
gency m recent years. In it, broadest and most, useful form, the 
question is: What role should the Congress play in making deci- 
sions that affect the conduct of scientific and technological re- 
search? 6 

You will note that this is not the related question that is so fre- 
quently asked, namely, "What is the proper role of experts and spe- 
cialists m making policy that has important scientific content?' 
1 hat question has an ancient and honorable historical lineage and 
has been the object of a body of literature that has grown larger as 
theimportance of science and technology has grown larger. 

The committee will necessarily confront the role of the expert in 
a variety of forms as it proceeds in this study. For now, though, I 
want to consider with you the role of the nonexpert— the Member 
ol Congress— m making policies that will profoundly affect what 
science is done, where it will be done, and who will do it. 

Let me start, then, by suggesting that questions about the role of 
Congress should really be understood to mean the roles of Con- 
gress. As science and technology have come to touch ever larger 
areas of modern life, they have evoked demands for public atten- 
tion that, in a democracy, quickly become the concern of the pub- 
lic s elected representatives. 

The Congress can and often does play a number of different 
roles, each of them of potentially great import. For example, the 
Congress frequently must deal with regulator;- issues of great sig- 
nificance to the conduct of science. To mention but a few that have 
arisen in recent years, there have been major debates over the reg- 
ulation of recombinant DNA research, the use of human subjects 
in research, the use of animals in research, the propriety of fetal 
research, a variety of environmental issues, and the wisdom of con- 
trolling scientific communication in the interest of national securi- 
ty through the Export Control Act. 

In addition to these regulatory activities, and sometimes overlap- 
ping them, the Congress has frequently played an active oversight 
and early-warning role. In recent years, there have been useful 
hearings on a variety of ethical issues arising from genetic engi- 
neering and the growing connections between universities and in- 



9 

ERLC 



121 



d S?? r - i .4 nd ' of course , the extensive study by this committee, of 
which this is a part, is another example. 

More conventionally, the Congress affects science by its regular 
authorizing and appropriating activities, and increasingly through 
pblicy M ° n poKcy * antitrust P 011 ^' and patent and copyright 

• 1 d u n 'v here an exhaustive catalog of the important ways 

in which the Congress, by what it does or does not do, affects the 
conduct of science. I think the point should be clear, though, that 
the health of science m the United States is intimately connected 
with the wisdom of a large number and wide range of decisions 
made m this legislative body. 

It is important to understand, especially so for members of the 
;cademic and scientific communities, that the Congress is so deeply 
involved in science policy because many issues of science policy 
touch on important values and interests of the citizenry, and be- 
cause they are frequently causes of conflict. 

Issues of that description often find their way into the political 
arena in a democratic society. That is not something to apologize 
tor; it is something to take pride in, even though the processes of 
resolution are often messy and in some respects perhaps less satis- 
factory than some hypothetical ideal. 

Having said that, it is also necessary to say that not all issues 
fitting that description are best dealt with through political instru- 
mentalities, even though they could be. On occasion political lead- 
ers, like judges, refrain from involving themselves in issues for a 
variety of reasons, including the judgment that other means are 
clearly preferable, and to preempt those means would produce less 
desn-able results and do a disservice to the public. 

The task of the Congress with respect to its role in shaping sci- 
ence policy is to decide where to be active and where to exercise 
restraint; where its distinctive ways of reaching agreement will 
promote the public's interest in science and technology and where 
they will not. 

Since the Congress necessarily plays many roles, depending on 
the area of policy under consideration, this challenge is not likely 
to be met by a single position based on a single over-arching princi- 
ple. What is called for is the development of a set of expectations 
about congressional behavior based on thoughtful consideration of 
the requirements of politics, the requirements of science and tech- 
nology, and the nature of the decisions to be made. 

At this point I must make an essential digression. Universities 
also have responsibilities and a role to play here. The questions 
must not be directed solely to the Congress. 

If our research system is to continue to thrive and set the stand- 
ards for research excellence, the task of universities is to gain a 
deeper appreciation of and respect for the role of the Congress in 
shaping science policy. No less than the Members of the Congress, 
universities and their representatives need to exercise judgment 
and restraint as they present their individual and collective needs 
to their congressional representatives. 

Universities must be sensitive to the reactive nature of the Con- 
gress and must respect the necessary and legitimate responsibility 
ol Members to respond to constituent needs. The vulnerabilities of 
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congressional processes should not be exploited for institutional 
gain if the price of doing so is to wecken further the collective 
esteem for established and proven processes of allocating national 
resources for research. 

If the Congress needs to fashion a set of expectations about its 
behavior in the science policy arena, so, too, do individual institu- 
tions and their representatives. Self-restraint on both sides will 
help to prevent harsh economic realities and the resulting politics 
of scarcity from seriously weakening the foundations of our unique 
research enterprise. 

a ??T me the Con ^ ress a*" 1 elsewhere have wondered why the 
AAU and other voluntary organizations do not impose sanctions on 
members who decide to make direct appeals to the Congress. From 
personal experience, I can assure you that there are real and im- 
portant limits on the ability of voluntary associations to control the 
betowior of their individual members. They simply lack the means 

rSP 80 .with 011 * engaging in self-destructive behavior. 

That is why the mutual understanding and self-restraint of the 
Congress and the university community are essential. It is, in addi- 
tion, a further example of the extraordinary difficulty of dosigning 
and operating conspiracies in this society. 

The notion that sitting in front of a congressional committee and 
expressinjg one's opinion could, through some process among other 
universities and the executive branch, result in punishment of the 
institution that the individual represents is so foreign to my under- 
standing of the way the American system of decisionmaking oper- 
ates and the way the scientific community operates and the way 
the Congress and the scientific bureaucracy operate that it is utter- 
ly, utterly preposterous. 

What may be surprising to the committee as it considers this 
matter is how little attention has been given to the role of Con- 
gress in science policy. In sharp contrast to the rich literature ex- 
amining the role of expert knowledge, I would submit that this 
committee will have great difficulty in finding guidance from sys- 
tematic, empirical, or normative analysis of Congress' role in this 
important domain. 

In the last year, we have learned just how unfortunate that inat- 
tention has been. As this committee well knows, we have been en- 
gaged in a noisy controversy about one aspect of the congressional 
role, that having to do with the allocation of funds for scientific fa- 
cilities. 

The controversy involves a number of instances in which the 
Congress has made appropriations for the construction of research 
facilities at particular universities without either a competitive ap- 
plication process or a professional review prior to approval. The 
practice appears to have grown in the Last 2 years. 

Some, including those who have benefited from it, or hope to, say 
that it is a perfectly legitimate, indeed time-honored, way of doing 
business. They point to a number of instances in the past in which 
particular decisions can be traced to the Influence of a powerful 
congressional patron, and they profess to wonder why there is such 
a fuss simply because what was once done behind the scenes has 
now become more visible. 
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Others, of whom I am one, say that this reading of the record, in 
fact, distorts it, that a fairer reading of the record will show truly 
remarkable congressional self-restraint in dealing with decisions on 
scientific facilities, and that actions of the last 2 or 3 years mark a 
change m behavior which, unchecked, will be inimical to the pub- 
lic s interest in supporting high-quality science. 

It has been, until now, an unsatisfactory debate. History has pro- 
vided no authoritative guide to past practices because no reliable 
history exists. More fundamentals, the debate has gone on as it it 
had no connection to the general question of what role the Con- 
gress can and must play in forming science policy if the system is 
to operate properly and, conversely, what actions the Congress 
should refrain from taking for that same reason. 

Consequently, we have seen a hopeless muddle over the differ- 
ence between the right to take a particular action and the wisdom 
of doing so. Self-interest has flown under the banner of the first 
amendment right of citizens to petition the Congress and the corre- 
sponding power of the Congress to respond as it chooses; cynicism 
about universities and science has grown in the Congress and in 
the press; and cynicism about the Congress has grownin the press, 
in the universities, and among scientists. I don't think "unsatisfac- 
tory is too strong a word. 

And unsatisfactory it will remain unless we can erect a strong 
and defensible framework for building a thoughtful and useful role 
for the Congress in science policy, a role that is consistent with the 
history and traditions of our political system, that meets the legiti- 
mate political needs of Members of Congress and defends them 
against illegitimate demands, and that helps sustain the highest 
qualitv scientific and technological work of which our people are 
capable. 

This committee has an opportunity to make an important contri- 
bution toward that end. I would like to spend the few minutes re- 
maining to rae here by making some suggestions about the con- 
tours of that role. 

• Propflritfons seems to me relatively easy and noncontrover- 
5?KJ!} er ^^ littie remainin g argument over the proposition that 
the Federal Government must be centrally involved in the support 
of fundamental research and training for research in science and 
technology over a wide range of disciplines. That being so, commit- 
tees of Congress will be regularly involved in science policy 
through the usual activities of authorization and appropriation. 

Nor is there dispute any longer over the legitimacy of congres- 
sional concern for regulatory issues in science. We are long past 
the time when it could be argued that the imperatives of science 
and technology sweep aside all other social values and community 
interests. Environmental and safety concerns, as well as ethical 
consideiations in the uses of new knowledge, are widely seen as le- 
gitimate issues for deliberation in the Congress. 

If legitimacy of a congressional role is not at issue in these areas, 
the wisdom of any particular action, or of the need to take action, 
very likely will be m every instance. I take that not as a denial of 
congressional responsibility, but as reassuring evidence that the 
Congress will not be left to discharge its responsibility unchecked 
by public scrutiny and debate. 
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I suppose that one could say that the controversy of the last 2 
years also involves an area in which the legitimacy of congression- 
al action is not at issue. Certainly, it is true that in other policy 
domains m which money is distributed, active involvement by 
Members m who gets how much is the norm. That involvement is 
not limited to an interest in setting distribution formulas, but fre- 
quently reaches directly to decisions about the location of individ- 
ual projects. 

In general, Members of Congress have not been involved in deci- 
sions about scientific projects to nearly that degree. Decisions 
about which scientific projects should be funded have been made 
almost entirely without direct congressional involvement, and 
almost always only after competent professional review of the 
merits of the work to be done. 

The record with respect to facilities, as opposed to projects, is 
more mixed, but it is mixed in a reasonably orderly way that sug- 
gests the existence of at least tacit understandings about what is 
appropriate congressional action and what is not. 

The Committee on Science, Engineering, and Public Policy of the 
National Academy of Sciences, in its recent report, "The Outlook 
for Science and Technology 1985," illuminates that order by classi- 
fying four kinds of facilities projects: 

First, national facilities, intended to serve a national, often inter- 
national, research community; for example, the Fermi National Ac- 
celerator Laboratory in Illinois. 

Second, university-based research facilities. A new or renovated 
chemistry or engineering buit'ding is an example. 

Third, regional facilities usually based at a university. The 
report cites the Triangle Universities Nuclear Laboratory in 
Durham, NC. as one example. 

And, fourth, technology centers. These are usually located at, or 
affiliated with, universities that are tied to local or regional econo- 
mies; for example, the Basic Industry Research Institute at North- 
western University. 

Items 1 and 2 on that list can be seen as end points on a continu- 
um. Items 3 and 4 lie somewhere in between. At one end of the 
continuum he the large national facilities, which because of their 
very size have significant economic benefits for the communities in 
which they are located. 

The decisions on where to put those facilities have usually fol- 
lowed heated political struggles, and no doubt they always will. 
Almost without exception, though, the battle has been waged 
among competitors that have been chosen from a larger group, 
using criteria of scientific quality as judged by those who are quafi- 
fied to make such a judgment. 

At the other end of the continuum lie the many decisions about 
campus facilities for the conduct of programs of research. These 
were the meat and potatoes of the Government's Facilities Support 
Program of ^the 1960*8, and the disappearance of those programs in 
the late 1960 s is one important explanation of *he pressures that 
Members of Congress are now feeling. 

There was and is no sense in which these could be called nation- 
al facilities, and in most cases they were not even really regional 
facilities. Instead, they were essential elements in the capacity of 
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individual institutions to do good research. It was expected that the 
research done in them would very largely be competitively funded 
research projects for which faculty would apply and whose quality 
would be judged by other scientists. 4u«"V 
Indeed, one criterion of success in winning facilities funds was 
the judgment that the research to be housed in the building was 
likely to be of high enough quality to win such awards. Parentheti- 
cally, Mr. Chairman, where the notion arose that facilities pro- 
grams operated by the Federal Government have not been peer re- 
viewed is a mystery to me. It is simply flatly contradictoryto the 

What marks the middle two categories is their connection to 
local or regional economic development. The criteria for locating 
facilities that are thought to be important to plans for economic de- 

l-i^r? nt ar f- i boU T nd to ^ ve wei S ht to considerations other than 
scientific quality. Economic goods are political prizes and will be 
lougnt for as such. 

However, that still leaves unanswered the question, What are 
the rules of battle? That has become a critically important ques- 
tion, because what we have witnessed in the last 2 years is a blur- 
scribed reasonably clear categories that the Academy report de- 

Part of that blurring is, it should be said, tactical in nature. The 
SK^ mv « erSlty chemistrv building, for example, which was 
«™ T"*a by S 00 / a^ndment to the DOE authorization 2 years 
ago, was described as the National Center for Chemical Research 
because, I would guess, a stronger case could be made for congres- 
sional action on a national facility than on a merely very distin- 
guished chemistry research program of a single university. 

But in larger part, the blurring represents a recent and quite 
widespread belief that science and technology must be the center- 
pieces ot modern economic development. As more States and local- 
ities come to believe m that relationship, they will turn to their 
universities to be leaders of their development programs and to 
their representatives in Congress to provide the wherewithal for 
£T e i? lty i W^F*™*' just ai they have long done for flood con- 
trol, rural electrification, hydroelectric power, and other large cap- 
ital projects essential to local economic well-being 
^3? e u den l! nd ^ r< £ 1; the y are not at all frivolous; and they 
fwJl • att6 ? ded However, if they are not dealt with by the 
Congress in a thoughtful way, the consequences to our research 
system wUl be severe The effects of investing our scarce resources 
m other than the best research will be measured in terms of dimin- 
ished productivity, decreased competitiveness, and opportunities 

^St'^L^^- S en . eral weakening of the research enterprise could 
w tfu Thls ' of course, would be precisely the opposite outcome 
intended by present attempts to strengthen our economic competi- 
tiveness and national security. 

Some projectfe, presented to the Congress wrapped in the rubric 
of economic development, can hardly Be justified by the stimulus 
S™ 1 f™? local economy, whatever their intrinsic merits 
might be. Other projects presented to the Congress as national ex- 
emplar or national demonstration projects seem able to demon- 
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strate only the political manipulation of congressional authoriza- 
tion and appropriation processes. 

Just a few years ago such projects probably would have been 
wrapped in the rubric of energy independence or the need to pro- 
tect the environment. Who can predict the project rationale that 
surely will precede local economic development? I urge the Con- 
gress to maintain a commitment to the long-term welfare of our re- 
search system and resist such narrow, shortsighted, and ultimately 
harmful appeals. 

Even more serious, however, for the future of America's scientif- 
ic and technological capability is the possibility— I would argue 
that it is the likelihood— that the habit of treating scientific facili- 
ties as economicgoods will lead to treating scientific projects as 
economic goods. There is a connection between a building and what 
goes on in that buiJding. 

As Dr. SproulTs testimony yesterday before the panel so ably ex- 
plained, previous decisions on research facilities thoroughly recog- 
nized that connection in the decision process. It is inconceivable to 
me that facilities bargained for in the Congress on the basis of 
their connection to the condition of local economies will be allowed 
to lie fallow because the scientists in them are unable to compete 
successfully for project funds from NSF, NIH, DOE, or other Feder- 
al agencies. 

It is essential that steps be taken now to avoid sliding into deci- 
sions about what science will be done and who will do it that are 
based on which district has the most effective representative, or 
which institution has cultivated members most effectively, rather 
than which science should be done and who is best able to do it. 

The Congress has displayed remarkable forbearance with respect 
to such decision for nearly 40 years. Even faced with new pressures 
from constituents and others, it is within the ability of the institu- 
tion to find new ways to cope. If there is within the Congress a dis- 
position to adapt the real strengths of its old ways to the realities 
of national needs in the presence of scarcity, it must be based on 
the understanding that decisions about who will do what science 
where should be made only after the competitors for ftinds have 
been subjected to competent objective review by knowledgeable pro- 
fessionals. 

I wouid want that rule to be close to inviolable with respect to 
decisions about particular projects or programs of research. In 
other cases— for example, those having to do with facilities— other 
criteria may be relevant to a final decision, but they should only be 
invoked with respect to those competitors judged to be qualified to 
do the work. 

What that proposition would do is to make the accepted practice 
in dealing with national facilities the 'jainimum standard in decid- 
ing on other facilities as well. The acceptance of such a self-deny- 
ing ordinance by the Congress would be a helpful step toward pol- 
icymaking. 

I would also urge a second proposition with respect to facilities; 
namely, that the Congress will prevent the existence of a building 
from dictating decisions about project funding. If American science 
is to continue to flourish, we need, above all, to sustain mecha- 
nisms that support the best people in the best work, to the extent 
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that competent professionals are able to make those judgments To 

Sft £3? * 40 ™* erosion of - JCU- on 

JJSr Sfi t} T^ mmittee wU1 86126 the opportunity that it has 
created and lead the Congress to a new appreciation of its own 
strengths and limitations in treating issues involving science and 
technology. That would be a contribution worth our applause 

ltnank you for your patience, Mr. Chairman. 

[The prepared statement of Dr. Rosenzweig follows ] 
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Prepared Statement of Dr. Robert M. Rosenzweig, President, Association or 
American Universities 

Mr. Chairman and Members of the Committee: 

I appreciate the opportunity to appear here today. I wish 
that I could discuss with you the full range of important and 
fascinating questions included in your study agenda under the 
heading of Science in the Political Process. I fear, however, 
that the limits on your time and my knowledge combine to make 
that impractical. Instead, I want to discuss with you an 
extremely important question of science policy, one that has 
taken on a new and special urgency in recent years. In its 
broadest and most useful form, that question is: What role 
should the Congress play in making decisions that affect the 
conduct of scientific and technological research? 

You will note that this is not the related question that is 
so frequently asked, namely: what is the proper role of experts 
and specialists in making policy that has significant scientific 
content? That question has an ancient and honorable historical 
lineage and has been the object of a body of literature that has 
grown larger as the importance of science and technology has 
grown larger. The committee will necessarily confront the role 
of the expert in a variety of iCorms as it proceeds in this study. 
For now, though, I want to consider with you the role of the 
nonexpert — the Member of Congress — in making policies that will 
profoundly affect what science is done, where it will be done, 
and who will do it. 
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Let me start, then, by suggesting that questions about the 
role of Congress should really be understood to mean the roles of 
Congress. As science and technology have come to touch ever 
larger areas of modem life, they have evoked demands for public 
attention that, in a democracy, quickly become the concern of the 
public's elected representatives. The Congress can and often 
does play a number of different roles, each of them of poten- 
tially great import. For example, t he Congress frequently must 
deal with regulatory issues of great significance to the conduct 
of science. To mention but 1 few that have arisen in recent 
years, there have been major debates over the regulation of 
recombinant DNA research, the use of hi.man subjects in research, 
the use of animals in research, the propriety of fetal research, 
a variety of environmental issues, and the wisdom of controlling 
scientific communication in the interest of national security 
through the Export Control Act. 

in addition to those regulatory activities, and sometimes 
overlapping them, the Congress has frequently played an active 
oversight and early-warning role. In recent years, there have 
been useful hearings on a variety of ethical issues arising from 
genetic engineering and the growing connections between universi- 
ties and industry and, of course, the extensive study by this 
committee, of which this hearing is a part. 

More conventionally, the Congress affects science by its 
regular authorizing and appropriating activities, and increas- 
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ingly through its actions on tax policy, anti-trust policy, and 
patent and copyright policy. 

I don't intend here an exhaustive catalog of the important 
ways in which the Congress, by what it does or does not do, 
affects the conduct of science. I think the point should be 
clear, though, that the health of science in the United Stttes is 
intimately connected with the wisdom of a large number ard wio<; 
range of decisions made in this legislative body. 

It is important to understand, especially so for members of 
the academic and scientific communitits, that the Congress is so 
deeply involved in science policy because many issues of science 
policy touch on important values and interests of the citizenry, 
and because they are frequently causes of conflict. Issues of 
that description often find their way into the political arena in 
a democratic society. That is not soirething to apologize for; it 
is something to take pride in, even though the processes ot 
resolution are often messy and in some respects perhaps less 
satisfactory than some hypothetical ideal. 

Having said that, it is also necessary to say that not all 
issues fitting that description are be*;t dealt with through 
political instrumentalities, even though they could be. On 
occasion political leaders, like judges* refrain from involving 
themselves in issues for a variety of reascns, including the 
judgment that other means are clearly preferable, and to preempt 
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those means would produce less desirable results and do a 
disservice to the public. 

The task of the Congress with respect to its role in shaping 
science policy is to decide where to be active and where to 
exercise restraint; where its distinctive ways of reachi'j 
agreement will promote the public's interest in science and 
technology and where they will not. since the Congress neces- 
sarily plays many roles, depending on the area of policy under 
consideration, this challenge is not likely to be met by a single 
position based on a single overarching principle, what is called 
for is the development of a set of expectations about Congres- 
sional behavior based on thoughtful consideration of the require- 
ments of politics, the requirements of science and technology, 
and the nature of the decisions to be made. 

At this point I must make an essential digression. Univer- 
sities also have responsibilities and a l0 le to play here. The 
questions must not be directed solely to the Congress. 

If our research system is to continue co thrive and set the 
standards for research excellence, the task of universities is to 
gain a deeper appreciation of and respect for the role of the 
Congress in shaping science policy. No less than the members of 
the Congress, universities and their representatives need to 
exercise judgment and restraint as they present their individual 
and collective needs to their Congressional representatives. 
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Universities must be sensitive to the reactive nature of the 
Congress and must respect the necessary and legitimate responsi- 
bility of Members to respond to constituent needs. The vulnera- 
bilities of Congressional processes should not be exploited for 
narrow institutional gain if the price of doing so is to weaken 
further the collective esteem for established and proven 
processes of allocating national resources for research. If the 
Congress needs to fashion a set of expectations about its 
behavior in the science policy arena, so, too, do individ* al 
institutions and their representatives. Self-restraint on both 
sides will help to prevent harsh economic realities and the 
resulting politics of scarcity from seriously weakening the 
foundations of our unique research enterprise. 

Some in the Congress and elsewhere have wondered why the AAU 
and other voluntary organizations do not impose sanctions on 
members who are d iven by scarcity and opportunism to make direct 
appeals to the Congress. From personal experience i can assure 
you that there are real and important limits on the ability of 
voluntary associations to control the behavior of their indi- 
vidual members. They simply lack the means to do so without 
engaging in selr-destructive behavior. That is why the mutual 
understanding and self-restraint of the Congress and the univer- 
sity community are essential. 

What m.y be surprisinq to the committee as it considers this 
matter is how little attention has been given to the role of 
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Congress m science policy. In sharp contrast to the rich 
literature examining the role of expert knowledge, I would submit 
that this committee will have great difficulty in finding 
guidance from systematic, empirical, or normative analysis of 
Congress's role in this important domain. 

In the last year, we have learned just how unfortunate that 
inattention has been. As this committee well knows, we have been 
engaged in a noisy controversy about one aspect of the Congres- 
sional role, that having to do with the allocation of funds for 
scientific facilities. The controversy involves a number of 
instances in which the Congress has made appropriations for the 
construction of research facilities at particular universities 
without either a competitive application process or a profes- 
sional review prior to approval. The practice appears to have 
grown in the last two years. Some, including those who have 
benefited from it or hope to, say that it is a perfectly legiti- 
mate, mdeed time-honored, way of doing business. They point to 
a number of instances in the past in which particular decisions 
can be traced to the influence of a powerful Congressional 
patron, and they profess to wonder why there is such a fuss 
simply because what was once done behind the scenes has now- 
become more visible, others, of whom I am one, say that this 
reading of the record in fact distorts it, that a fairer reading 
of the record will show truly remarkable Congressional self- 
restraint in dealing with decisions on scientific facilities, and 
that actions of the last two or three years mark a change in 
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behavior which, unchecked, will be inimical to the public's 
interest in supporting high-quality science. 

It has been, until now, an unsatisfactory debace. History 
has provided no authoritative guide to past practices because no 
reliable history exists. More fundamentally, the debate has gone 
on as if it had no connection to the general question of what 
role the Congress can and must play in forming science policy if 
the system is to operate properly and, conversely, what actions 
the Congress should refrain from taking for the same reason. 
Cdnsequently, we have seen a hopeless muddle over the difference 
between the right to take a particular action and the wisdom of 
doing so. Self-interest has flown under the banner of the First 
Amendment right of citizens to petition the Congress and the 
corresponding power of the Congress to respond as it chooses? 
cynicism about universities and science has grown in the Congress 
and in the press, and cynicism about the Congress has grown in 
the press, in the universities, and among scientists. I don't 
think "unsatisfactory" is too strong a word. 

And unsatisfactory it will remain unless we can erect a 
strong and defensible framework for building a thoughtful and 
useful role for the Congress in science policy, a role that is 
consistent with the history and traditions of our political 
system, t-hat meets the legitimate political needs of Members of 
Congress and defends them against illegitimate demands, and that 
helps sustain the highest quality scientific and technological 
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work of which our people are capable. This committee has an 
opportunity to make an important contribution toward that end. I 
would like to spend the few minutes remaining to me here by 
making soire suggestions about the contours of that role. 

Some propositions seem to me relatively easy and non- 
controversial. There is little remaining argument over the 
proposition that the federal government must be centrally 
involved in the support of fundamental research and training for 
research in science and technology over a wide range of disci- 
plines. That being so, committees of Congress will be regularly 
involved in science policy through the usual activities of 
authorization and appropriation. 

Nor is there dispute any longer over the legitimacy of 
Congressional concern for regulatory issues in science. We are 
long past the time when it could be argued that the imperatives 
of science and technology sweep aside all other social values and 
community interests. Environmental and safety concerns, as weJl 
as ethical considerations in the uses of new knowledge, are 
widely seen as legitimate issues for deliberation in the 
Congress. 

If legitimacy of a Congressional role is not at issue in 
these areas, the wisdom of any particular action, or of the need 
to take action, very likely tf iU be in every instance. I take 
that not as a denial of Congressional responsibility, but as 
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reassuring evidence that the Congress will not be left to 
discharge its responsibility unchecked by public scrutiny and 
debate. 

I suppose that one could say that the controversy of the 
last two years also involves an area in which the legitimacy of 
Congressional action is not at issue. Certainly it is true that 
in other policy domains in which money is cistr ibuted, active 
involvement by Members in who gets how much is the norm. That 
involvement is not limited to an interest in setting distribution 
formulas, but frequently reaches directly to decisions about the 
location of individual projects. 

In general, Members of Congress have not been involved in 
decisions about scientific projects to nearly that degree. 
Decisions about which scientific projects should be funded have 
been made almost entirely without direct Congressional involve- 
ment, and almost always only after competent professional review 
of the merits of the work to be done. The record with respect to 
facilities is more mixed, but it is mixed in a reasonably orderly 
way that suggests the existence of at least tacit understandings 
about what is appropriate Congressional action and what is not. 

The Committee on Science, Engineering and Public Policy of 
the National Academy of Sciences, in its recent report, "The 
Outlook for Science and Technology 1985," illuminates that order 
by classifying four kinds of facilities projects: 
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1. National facilities, intended to serve a national, often 
international, research community— for example, the 
Fermi National Accelerator Laboratory in Illinois. 

2. University-based research facilities; a new or renovated 
chemistry or engineering building is an example. 

3. Regional research facilities usually based at a 
university; the report cites the Triangle Universities 



Nuclear laboratory in Durham, North Carolina, as one 
example. 

4. Technology centers; these are usually located at or 
affiliated with universities that are tied to local or 
regional economies — for example, the Basic Industry 
Research Institute at Northwestern University. 

Items one and two on that list can be seen as end points on 
a continuum. Items three and four lie somewhere in between. At 
one end of the continuum lie the large national facilities, which 
because of their very size have significant economic benefits for 
the communities in which they are located. The decisions on 
where to put those facilities have usually followed heated 
political struggles, and no doubt they always will. Almost 
without exception, though, the battle has been waged among 
competitors that have been el.;"., from a larger group, using 
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criteria of scientific quality as judged by those who are 
qualified to make such a judgment. 

At the other end of the continuum lie the many decisions 
about campus facilities for the conduct of programs of research. 
These were the meat and potatoes of the government's facilities 
support programs of the 1960s, and the disappearance of those 
programs in the late '60s is one important explanation of the 
pressures that Members of Congress are now feeling. There was 
and is no sense in which these could be called national facili- 
ties, and in most cases they were not really even regional 
facilities. Instead, they were essential elements in the capac- 
ity of individual institutions to do good research, it was 
expected that the research done in them would very largely be 
competitively funded research projects for which faculty would 
apply and whose quality would be judged by other scientists. 
Indeed, one criterion of success in winning facilities funds was 
the judgment that the research to be housed in the building was 
likely to be of high enough quality to win such awards. 

What marks the middle two categories is their connection to 
local or regional economic development. The criteria for locat- 
ing facilities that are thought to be important to plans for 
economic development are bound to give weight to considerations 
other than scientific quality. Economic goods are political 
prizes and will be fought for as such. However, that still 
leaves unanswered the question: what are the rules of battle? 
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That has become a critically important question, because what we 
have witnessed in the last two years is a blurring of the 
reasonably clear categories that the Academy report described. 

Part of that blurring is, it should be said, tactical in 
nature. The Columbia University chemistry building, for example, 
which was authorized by floor amendment to the DOE Authorization 
two years ago, was described as the National Center for Chemical 
Research because, I would guess, a stronger case could be made 
for Congressional action on a national facility than on a merely 
very distinguished chemistry research program of a single univer- 
sity. But in larger part, the blurring represents a recent and 
quite widespread belief that science and technology must be the 
centerpieces of modern economic development. As more states and 
localities come to believe in that relationship, they will turn 
to their universities to be leaders of their development programs 
and to their representatives in Congress to provide the where- 
withal for university participation, just as they have long done 
for flood control, rural electrification, hydroel ectric power, 
and other large capital projects essential to local economic 
well-being. 

Those demands are real, they are not at all frivolous, and 
they need to be attended to. However, if they are not dealt with 
by the Congress in a thoughtful way, the consequences to our 
research system will be severe. The effects of investing our 
scarce resources in other than the best research will be measured 
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in terras or diminished productivity , decreased competitiveness, 
ana opportunities lost. Over time a general weakening of the 
research enterprise could well tesult. This, of course, would be 
precisely the opposite outcome intended by present attempts to 
strengthen our economic competitiveness and national security. 

Some projects, presented to the Congress wrapped in the 
rubric of economic development, can hardly be justified by the 
stimulus they will give to local economies, whatever their 
intrinsic merits might be. Other projects presented to the 
Congress as "national exemplar" or "national demonstration" 
projects seem able to demonstrate only the political manipulation 
of Congressional authorization and appropriation processes. Tust 
a few years ago such projects probably would have been wrapped in 
the rubric of energy independence or the need to protect the 
environment. Who can predict the project rational* that surely 
will succeed local economic development? I urge the Congress to 
maintain a commitment to the long-term welfare of our research 
system and resist such narrow, shortsighted, ana ultimately 
harmful appeals. 

Even more serious, however, for the future of America's 
scientific and technc logical capability is the possibility — I 
would argue that it is the likelihood— that the habit of treating 
scientific facilities as economic goods will lead to treating 
scientific pioiectfl as economic goods. There is a connection 
between a building and what goes on in that building. As Dr. 
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Robert Sproull's testimony yesterday before the Panel so ably 
explained, previous decisions on research facilities thoroughly 
recognized that connection in the decision process. It is 
InconceivaMe to roe that facilities bargained for in the Congress 
on the basis of their connection to the condition of local 
economies will be allowed to lie fallow because the scientists in 
them are unable to compete successfully for project funds from 
NSF, NIH, DOE, or other federal agencies. It is essential that 
steps be taken now to avoid sliding into decisions about what 
science will be done and who will do it that are based on which 
district has the most effective Representative, or which institu- 
tion has cultivated Members most effectively, rather than which 
science should be done and who is best able to do it. 

The Congress has displayed remarkable forebearance with 
respect to such decisions for nearly forty years. Even fac-d 
with new pressures from constituents and others, it is within the 
ability of the institution to find new ways to cope. If there is 
within the Congress a disposition to adapt the real strengths of 
its old ways to the realities of national needs in the presence 
of scarcity, it must be based on the understanding that decisions 
about who will do what science where should be made only after 
the competitors for funds have been subjected to competent 
objective review by knowledgeable professionals. I would want 
that rule to be close to inviolable with respect to decisions 
about particular projects or programs of research, in other 
cases— for example, those having to do with facilities— other 
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criteria may be relevant to a final decision, but they should 
only be invoked with respect to those competitors judged to be 
qualified to do the work. 

Whrt that proposition would do is to make the accepted 
practice in dealing with national facilities the minimus standard 
in deciding on other facilities as well. The acceptance of such 
a self-denying ordinance by the Congress would be a helpful step 
toward orderly policy making. 

I would also urge a second proposition with respect to 
facilities, namely: that the Congress will prevent the existence 
of a building from dictating decisions about project funding. If 
American science is to continue to flourish, we need, above all, 
to sustain mechanisms that support the best people in the best 
work, to the extent that competent professionals are able to make 
those judgments. To accept a lesser standard is to invite 
erosion of an enterprise on which so much depends. 

I very muc* hope that this Committee win seize the oppor- 
tunity that it has createa and lead the Congress to a new 
appreciation of its own strengths and limitation?; in treating 
issues involving science and technology. That would be a 
contribution worth ojr applause. 
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DISCUSSION 



Mr. Puqua. Dr. Rosenzweig, we have a vote and we will recess 
tor a few moments while we respond to the vote; then we will 
resume with the questions. 

Dr. Rosenzweig. Thank you. 

[Recess.] 

Mr. Fuqua. The task force will resume. 

Dr. Rosenzweig, your statement throughout was replete with the 
wish that Congress not get involved, but there are political forces 
m town that also operate. It can be the Executive Office of the 
President; it can be agencies that have their own political reasons 
tor doing things, that may not object to things happening that way. 

But do you think the peer review system as we see.it today, has 
it helped to broaden the basic research throughout the country? 
When you look at some of the figures of those that have been the 
most successful ui getting Federal programs, they continue to be 
the most successful. And yet you find in some cases schools that 
arejanerging or have put great financial efforts by State or private 
tunds mto tryrng to upgrade their schools; yet they are not up into 
that top 50 category. Has it served to broaden that? 

In the charter of the National Science Foundation, it states- "In 
exercising the authority and discharging the functions referred to 
in the foregoing subsections, it shall be the objective of the Founda- 
tion to strengthen research and education in the sciences, including 
independent research by iniividuals, throughout the United Slates, 
and to avoid undue concentration of such research and education.'* 
Has that been carried out? 

Dr. Rosenzweig. I think that the system we have developed and 
opeiated m those agencies has produced the best balance of high- 
quality research and reasonably wide distribution of research funds 

r nlL? n ? 0811 ge . fc ? ut of a system that is developed and operated by 
fallible human beings. 

I*t me approach it in a couple of different ways. It is frequently 
said that the rich get richer and it is impossible for those whose 
noses are pressing against the candy store window to get inside the 
candy store. 

Well, in fact that is not cue truth, or at least it is an oversimplifi- 
cation. Within .ne ?ast 20 years, let's say— not an unreasonable 
period of time— let me cite the following institutions that have 
gone from being good institutions to being q ute distinguished insti- 
tutions and b-\ve had that recognized in Federal funding. 

The leading e;cample probably is Stanford, which was a reasona- 
ble regional institution maybe 25 years ago and is now a first-lass 
institution. But m addition to that, I would cite, for example, 
UCLA, the Universi y of Arizona, the University of Florida, the 
University of Utah. 

All of these are institutions that have made major strides over 
the last two decades, helped by— not hindered by, but he.'ped by— 
the fact that when they got through their own efforts and re- 
sources, State efforts, local fundraisuig efforts, when they got to 
the point at which their faculty were competitive for grants, they 
got grants, and the reason they got them is because the system is 
essentially a fair one. On the whole, to a remarkable degree, it re- 
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wards quality. It seems to me we cannot ask for anything more 
than that from a system. 

I would also say, if you want to know why more institutions 
> don t make it— it may seem frivolous, but let me put it this way. 
bports writers wonder why the Boston Celtics and the Los Angeles 
Lakers, year after year after year, make it to the finals of the NBA 
championsmps, even though the system in the NBA is rigged 
against that sort of thing happening. The last are first in thr draft, 
and the first are last. They put on a cap on the total salaries that 
any team can pay. And it doesn't matter. Year after year, the same 
teams turn out on top. Why is that? 

Well, it has something to do with good management. It has some- 
thing to do with aggressiveness, with the ability to judge talent, 
with local support of a team. There are a lot of factors involved 
c?" 110 * 1)6 changed simply by jiggering the system to produce 
artificial advantages. 

Mr. Fuqua. When certain aspects of activities such as science are 
exempted from political determination, v nat happens to the politi- 
cal accountability for individual legislators or Governors or Sena- 
tors? 

Dr. Rosenzweig. That is an excellent question, and I hope I am 
not misunderstood as believing or arguing that anything that the 
Government touches is going to be free from political influence. I 
mean, that is like arguing that you can stand up and float off into 
space, contrary to the laws of gravity. 

There will be politics. The question is how the role of politics 
ought to be shaped and defined in this area as opposed to other 
areas, and I think that there are some distinctive characteristics of 
science and the public's interest in science that require a kind of 
self-restraint by Members of Congress that has been amply reward- 
ed in the past. The Nation has prospered in part as a consequence 
of those acts of self-restraint, and that will continue to be rewarded 
m the future. 

I don't think we are going to banish politics. I would be opposed 
to it. I mean, I like politics. I think it is fun. It is one of the reasons 
1 am here. But I think it operates in different ways in different 
areas of public policy. 

Mr. Fuqua. How about in cases like at NIH, where there has 
been great public pressure to create different divisions within that 
addressing specific diseases— arthritis, cancer, heart, and stroke? 
Would you classify that as too much Federal involvement? That 
didn t say where the money was going specifically, but it addressed 
certain topical areas. 

For instance, another one that was mentioned this morning was 
the Apollo Program. That was a political decision. It was backed up 
by engineering and scientific information that said it was achieva- 
ble within a certain period of time, but that was a political deci- 
sion, for many, many reasons. Are those, improper decisions on the 
part of the political process, or are those within the realm? 

Dr. Rosenzweig. No, I don't think they are. Any one of them 

may have been a wrong decision, but I don t think 

, Mr. Fuqua. Oh, the medical profession, for instance, opposed in 
the NIH case. 
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Dr. Rosknzwkig. Yes, and still would. At *east some parts of it 
would. 
Mr. Fuqua. Yes. 

Dr. Rosknzwkig. And, in general, you would find us— that is, 
universities and medical societies— opposing proposals for new in- 
stitutes, and there are reasons why it is undesirable to do that. 
ix>me would argue— in fact, it may even be the dominant view- 
that creating such institutes is an inappropriate exercise of con- 
gressional power. 

I don't happen to believe that. I think it is a perfectly appropri- 
ate exercise of congressional power, although it may be misguided 
in any particular case. 

Mr. Fuqua. But the Congress, through the political process, has 
the responsibility to extract the funds from the taxpayers to sup- 
port these programs, and maybe by doing that, then we have 
broadened the constituency support for certain programs. 

Dr. Rosknzwkig. I think in fact that has happened; you are abso- 
lutely right. 

Mr. Fuqua. No*, whether it would not have happened, I don't 
know. 

Dr. Rosknzwkig. You are absolutely right. That has in fact hap- 
pened, ves. r 

Mr. Fuqua. Well, the same thing happens when we look at some * 
ot the geographical distribution of some of the funds within the 
granting agencies, where hardly a year goes by— Mr. Walgren, I 
think, will attest to that— that we don't have members of our com- 
mittee and other Members on the floor complaining that they feel 
that their region or their State has not been dealt with fairly in 
the distribution of the funds; that it is not going to not incompetent 
piaces. 

For instance, we had one witness a few weeks ago who was talk- 
ing about there are some big projects, like if you get into nuclear 
physics and so forth, that require big equipment and very expen- 
sive projects, but that chemistry was one that probably some ofthe 
better chemists in the country came from some of the smaller col- 
leges; that chemistry was a very strong subject among the less 
large ; schools, if you look at them in terms of Federal dollars. 
Would it be wise to try to have programs to help those schools ad- 
vance, say, their chemistry programs? 

Dr. Rosknzwkig. I don't see any reason why not, so long as the 
programs are 

Mr. Fuqua. As long as we are getting good science. 

Dr. Rosknzwkig. Yes, that is right, and the programs are run 
competitively. 

Mr. Fuqua. But would peer review be adaptable to that? 

Dr. Rosknzwkig. Yes, absolutely, absolutely. 

One point on which President Silber and I agreed was when he 
quoted John Locke as saying that no man should be a judge in his 
own case. I take that to mean that when a university president or 
a college president comes and tells you how good his research pro- 
gram is, you ought to rive him a respectful hearing and the-, go 
ask somebody else, and that is what peer review or professional 
review is supposed to do. It is supposed to give you, or whoever 
makes the decision, somebody else, somebody who is not a party to 
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the case, to rely on in making those decisions, or at least narrow- 
m f >r from which I* 1 * decisions will be made. 

Mr. Fuqua. Well, do you think there is a separation between the 
basic research grant, where you are doing pure science, and facili- 
ties? We have not had a facilities program, as you mentioned, since 
the sixties. Now there is great pressure to do something about fa- 
cilities. Many of them are over 25 years old; some of them date 
back prior to World War II. 

Is there a difference between those, or should the facilities be 
su S5 c ^ d t o the same process that we do for pure science? 
,.5 r - Rossnzwkig. I think it is a difference in degree rather than a 
difference m kind, Mr. Chairman. I think that In both cases, the 
primary consideration is the quality of the work that is to be done. 

As A indicated in my testimony, in the case of the research 
project, that ought to be, in my view, virtually the sole criterion. In 
the case of facilities, other criteria are admissible but, in my view 
after the question of Jity is decided, and the field is narrowed to 
those that meet the minimum st^dard that is judged to be accept- 
able. Then it seems to me that other criteria are appropriate. 

It does make a difference where economic advantages are distrib- 
uted m this country. It would be foolish to deny that, or to try to 
erect a system that kept that consideration out The question is at 
what point you admit it and how much weight you give it. 

My view is that when you are distributing scientific facilities, the 
primary consideration ought to be the quality of science. That, in 
mv view , is the primary reason why the public is willing to pay for 
all of this expensive activity, because it gets results out of high 
quality science. It is going to get less results out of lesser quality 
science. So the quality ought to be the first consideration. Given 
the existence of quality, then it seems to me that other criteria are 
admissible into the decision process. 

• ^?u' £P* UA - Well, it varies from jurisdiction to jurisdiction, but 
in the Federal court system, we have a very complicated jury box 
list that they choose people to serve on juries; they pull their 
names and they are summoned for jury duty. It tries to bring in all 
of the citizens. 

Is that what the peer review does? I am talking about scientists. 
Do they have a broad base, or should that be broadened in the peer 
re YJ5 w Process to judge the various proposals on their merits? 

Dr. Rosenzweig. I am not sure I understand. Do you mean 
should other criteria be 

Mr. Puqua. No, what I am saying is, should there be a broader 
representation that, say, the Science Foundation or NIH could call 
upon to evaluate? 

Dr. Rosenzweig. I see. My impression is that they do in fact 
make an effort to draw their peer review panels quite broadly from 
the scientific community, and they are not limited to the manor 
universities. But that is a question of fact. I mean, they cangive 
you the data on that, and you ought to get it from them and make 
the determination yourself as to whether you think that is an ac- 
ceptably wide distribution of participants. I think it is fairly wide, 
that they are reasonably attentive to that. 

There is some material in the readings that the committee was 
given by the Congressional Research Service on the eva'^ation of 
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peer review Both the research in there that is supportive of peer 
review and the research that is somewhat critical of it bears abso- 
lutely no relationship to the description that we have heard this 
morning elsewhere. 

It is not a perfect system, but it is not a conspiracy, either. It is 
not a way for the rich and the powerful to keep the poor and the 
helpless out of the mansion. It just hasn't been that, and I don't 
think it is that now. 

Mr. Fuqua. Mr. Walgren? 

Mr. Walgren. Thank you, Mr. Chairman. 

It seems maybe at some point in this study we ought to try to 
tuid out a little bit more about how the peer review people are 
chosen, and I dpnt know anything about that. Somehow I have 
images of choosing lotteries on the television, where a ping pong 
bail pops up with some air pressure or something like that, but 
daughter J W8S " Pennsylvania one time when we had that. 

Mr. Fuqua. I might point out, we do have a hearing on that in 
the spring of next year, on peer review. 

*u Walgren. And maybe some conclusions could be drawn from 
that. I guess I instinctively, from the outside, want to take a skepti- 
cal approach and sort of wonder who chooses those people. Concen- 
£ntS/£°^ °^ "S* 6 ^mething go awry as well as-even 

a j ' theor 7» the thing should function properly. 

And then, as I understand it, in some instances we really do lock 
ourselves i into the peer review system at NIH. I gather that is the 
case, that they have an outside peer review system which is bind- 
ing on the agency. 

Dr. Rosenzweig. No, it can be changed above the level of the 
study section. 

Mr. Walgren. Is that right? 

Dr. Rosenzweig. Yes. Changes can be made. 
Mm r ;3 A S EN ' £ Ut t !? e ifo^. ai ? pare ^ 1 y 801116 contrast between 
5 t i?'nr re * at j^^A 18 J" eaUv onl y a recommendation, 
and there are abilities to direct the distribution differently. 

Dr. Rosenzweig. I think that is right, and I should make it clear 
that peer review doesn't describe a single thing. There are different 
ways of doing peer review m different agencies, and I personally 
tried not to use the term "peer review" too broadly but to use the 
term professional review,'' because in some agencies, like the De- 
partment of Defense and, I guess, the Department of Enerey, out- 
side peer review panels are not the common mode of making judg- 
ments, but other kinds of professional scientific review are used 
that are quite acceptable. 

Mr. Walgren. How do you define what kind of professional 
review is acceptable? I g ther— for example, you suggest that in 
placing the national facilities, there is obviously a role for politics, 
and in tact Stanford is pursuing a very political effort to secure the 
supercollider or whatever it is. 

Dr. Rosenzweic. It is part of a consortium, as I understand it. 
u ^L AL ^ REN - At least I understand it is part of a consortium 
where the State government has put up a substantial amount of 
money m order to lobby that decision. 
Dr. Rosenzweig. Yes. 
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Mr. Walgren. And yet you would require that that possibility be 
one of several who have been professionally reviewed in some way? 
Dr. Rosenzweig. That is right. 

Mr. Walgren. And I guess the question is, What kind of profes- 
sional review is adequate for that? Is the President's Science Advis- 
er adequate, and would that be professional review, or shouldn't we 
set up some kind of structure that builds in this input in a clearly 
acceptable way and one that many people who now perhaps don't 
have confidence in the system would have more confidence in the 
system? 

Dr. Rosenzweig. That is an interesting case. I would have to be a 
lot more foolish than I am to think that that decision is going to be 
made without substantial congressional jockeying over who gets 
the final award, assuming it goes that far. 

But I am also certain that before that happens, there will be a 
very detailed and exhaustive evaluation of the maybe 50 proposals 
that will co.r*e in from various parts of the country, submitted to 
be the host for that facility, and that that number will be win- 
nowed down to perhaps half a dozen, and that is what the fight 
will be over. 

Mr. Walgren. But who will winnow? I guess that is the question. 

Dr. Rosenzweig. Oh, there will be panels of distinguished high 
energy physicists and theoretical physicists and mathematicians, 
whoever else is involved in those. 

Mr. Walgren. And they will be appointed by 

Dr. Rosenzweig. The Department of Energy. 

Mr. Walgren. By the Department of Energy? 

Dr. Rosenzweig. Yes. 

Mr. Walgren. And that is all right, from your point of view? 

Dr. Rosenzweig. Oh, yes. I have no problem with that. 

Mr. Walgren. There is no structure to that that you feel could 
be recommended? 

Dr. Rosenzweig. No particular structure. They have done it in 
the past, and I think it has worked reasonably well in the past. 
There is a track record for that sort of decision. 

Mr. Walgren. Well, of course, the problem is, many would allege 
tnat.it hasn t worked that well in the past, I guess, and they are 
suspicious. For example, in the supercomputer testimony that was 
ra^ed earlier, the primary driver for the program got a supercom- 
puter, and that— it is clearly an expert in the area, but it was a 
supercomputer that was not even one of the— was sort of a special 
supercomputer, one with a special mission as opposed to the mis- 
sions that the rest of the centers were competing to perform. 

It would seem to me that some recommended structure is neces- 
sary to prevent people from feeling that that is a suspect process. 

Dr. Rosenzweig. I guess I agree. I was not involved in it, and I 
am not really familiar with the details of the process of that com- 
petition. If it was flawed— it is always hard, Mr. Walgren, to per- 
suade the losers that they lost for some reason other than that 
they were judged not to be the best of the competitors. 

Mr. Walgren. But that is what process is for. 

Dr. Rosenzweig. Yes, I agree. The question I am raising is 
whether there is any process that will assure everybody that did 
not win 
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Mr. Walgren. An<? I doubt that, and I would give you that, but I 
don t know that we can just say, "Well, we want professional 
review, ' and then just let it to whoever designs the professional 
review at the time and say, "We are satisfied with that. 

It would seem to me that in advance of that, we ought to be able 
to agree on some kind of breadth of professional input that we 
could ask everyone to live with in advance of the decisionmaking 
process. But I think your point that professional review is part of it 
certainly has a lot to recommend it. 

Let me ask you, in your testimony you indicated, talking about 
the programs in the sixties for facilities, and there is a sentence in 
there that indicates how essential it is that the idea was that these 
facilities, even though they fell in the middle of your continuum— 
which supposedly would be away from direct political influence- 
nonetheless, these facilities were viewed as essential elements in 
the capacity of the individual institutions to do good research. And 
so if yov didn't get that essential element, then you weren't going 
to be able to do good research. It literally left you without capacity 
to do good research. 

I wanted to ask, historically— you go on to say that these facili- 
ties were distributed after a judgment that the research to be 
housed in the building was likely to be of high enough quality to 
then win the future competitive awards that seemed to follow on. 

How was that judgment made? Who made that judgment that 
they were likely, that the future research was likely to be of high 
enough quality? 

Dr. Rosenzweig. Site visitors would come out from NSF or NIH 
or NASA, whatever the supporting agency was, and talk— they 
would have, obviously, voluminous written materials describing the 
research programs and productivity of the faculty who would use 
the buildings, and they would talk to the faculty and get the best 
sense they could of what was likely to go on in the building after it 
was built. 

Buildings do not make research. Good research can be done with- 
out buildings. Not for long, and it is increasingly difficult to do as 
science gets larger and more complicated. But I think it is incorrect 
to say that an institution that doesn't have first class, most modern 
facilities cannot bring itself to the position at which its faculty can 
be competitive for research grants. 

It is not simple. It is not a neat distinction. But I think that if we 
were to arrive at a system, for example, in which every one of, let's 
say, 250 universities were given enough money to build, each, five 
new science buildings, I think you would find, at the end of 5 or 10 
years, that maybe 100 of those would have turned out to be produc- 
tive, to use those facilities productively, and that the rest will be 
chugging along with not much going on. 

I think you have to make the judgment first about whether the 
work that is going on and is likely to be carried on, given the exist- 
ence of a new facility, is going to be worth doing before you put 
that money there. 

Mr. Walgren. Yes. You know, I think that there ought to be 
some way where we could have that element in things, but it seems 
to me the judgment of whether the future work is likely to be of 
high enough quality to win some future competition, that is a very 
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S LT^ ^f"". a»nk, for most institutions; that if you 
SK JS f m v e 8 8lte ^ y° u ^ not really in a competition at 
that point You are not being matched off against the merits of 
your research proposal at that point at all, but you arejustfind of 
establishing your credentials, I gather, but not competitive. 

that ^kT 0 *Z3 e - to*** * a level of professional selectivity 
that could be worked into this process very easily and to your satis- 
faction, the AAU's satisfaction, and to the satisfaction of almost aU 
the other institutions. 

wnlw^o^f 1 W0U i d T h " that ' somehow or other, we could 
work toward how to structure a process that looks at that level. I 
am uncomfortable to say that: "Look, we as scientists know exactly 
where everything should go," and it is done in a peer procesTand 
even a compete ve process, when a lot of breadthof our society £ 
left out in a competition, and when I think about what built the 
base of our present research structure, it was not that kind of in- 
SH^ mpetltl ° n ,'-, bu , t ™ther a satisfaction that the research that 
such ai area.^ ^ enough quality to compete in 

And if that is the judgment we make about where facilities go, it 
rl fT,. 40 m e that we could figure out a way for professional 

R?. h F^ h l to ^ on that to everyone's satisfaction. 
a*y2J rt * "nportant to underline the danger of the present 
debate, as you did in your testimony, because there are some 
EfPjf apprehensive now, and they are not limited to 

President SJber, but others that have expressed their apprehen- 
?~ ^ h u° W the y nnsht be received at various levels that 

are important to them, and that is really antithetical to our scien- 
scientSSerit *** "solved in * th e present pursuit of 

aii S!".^^ z l WEIG - 1 am truly distressed to hear that and would be 
8u ^P n sed if there were any substance to it. 

tw kXS 1 " 51 *- I £ ah * tha ^ nnportant, to know that you view 
2.v ™ 1? apprehension with surprise, and in fact, you feel that 
any apprehension would be groundless, literally. I think that is a 

7Ai^^ n v^°T^ tme ^ t - {0T ^eone in your position with the 
AAU and the like to be making publicly 

m ^J < ? SENZWEIG - You have it as categorically as I am capable of 

m ^\u^^ Wel1 ' 1 appreciate that rumination with you. I 
wish that in the process of this study we might pursue whether 
there is some process that brigs what you call professional judg- 
ment to bear, that gets us away from the problem of having to be 
in such an intense competition that large hunks of societyaVe left 
ouu 

Dr. Rosenzweig. Thank you. 
Mr. Walgren. Thank you, Mr. Chairman. 
Mr. Fuqua. Dr. Rosenzweig, thank you very much for being here 
this morning. 

Dr. Rosenzweig. Thank you, Mr. Chairman. 
[Answers to questions asked of Dr. Rosenzweig follows:] 
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QDESTIOIS AID AISVEBS FOE THE RECORD 



Dr. Robert H. Roaenzweig 



1. Have there been any other perloda or caaea Id our hiatory 
when the qoeatloo of the beat balance between scientific 
axpertlae and political Jndgment baa been the tubject of 
dabate? 

Recent history la full of examples of disputes between 
expertise, including scientific expertise, and political judg- 
ment. Two examples coae to alnd that are interesting because 
they are so very different. One that has baen in the news again, 
recently, was the effort of some of the scientists who worked on 
the Manhattan Project to persuade President Truman not to use the 
A-Bonb. That argument has in all of its essentials continued to 
the present day and can be seen in debates on arms control and 
SDI, among other Issues. It la an argument that takes place on 
political territory, but that has scientific content* The ex- 
perts claim attention not because the subject matter is so very 
technical, but because their knowledge gives them an understand- 
ing of consequences* beyond that which la readily available to 
others. It is a very useful debate; without It, American stra- 
tegic policy would be much worse than It is. 

An example of a different kind arose in the Immediate after- 
math cf the invention of Recombinant DNA technology. It was 
followed by public — or at least media — hysteria about the pros- 
pect of new and terrible organisms being created in the labora- 
tory and loosed on the public by accident. Congress became 
involved in that debate, with the weight of Congress! jnal opinion 
responding initially to the public outcry, in opposition to the 
preponderance of scientific opinion. No regulatory legislation 
emerged, though it has always seemed to me likely that the very 
fact of the debate served to reassure the public and relieve 
pressure for unwise action. 



2. Bave there, to your knowledge, baen comparable oaaas In 

other fields, anch aa law, medicine, defense policy* soolal 
security, and welfare policy, where the balanoa betwaan pro- 
fessional jndgment and polltloal judgment has baan at Issue? 

Some professional judgments and some political judgments are 
at odds in almost every field of public policy. That has long 
been the case, and tha conflicts will only increase as public 
issues increasingly come i'i specialized and often technical form. 
It should be remembered, too, that professional opinion la often 
a political weapon, and a valuable one. Political leaders vie 
for the most prestigious figures available to endorse their 
positions, and professionals frequently see!t out politicians who 
will carry their views into the political arena. In such fields 
as defense policy and economic policy, that phenomenon is so 
common as to be totally unremarkable. In medicine, ethical 
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and tba field of i aH 

aalonala and tbosa 
" to aolenoe. nor, 
unhealthy. 

3. On. of the tr.dltloa.l rain* cf tb* politloal world, erlelog 
fro. tha oono.pt of rapraaantatlonal go*era.e.t, 1. that 
lagl.l.tor. h.». . duty to look oat for th. int.reet. of 
£ •iL°!;' k J k " Mk *- Thl8 *• • P«rtloal.rl, atron, tradition 
ilrlln f!" 10 !! 'I* 1 *' ¥h8r * "« »•*• »• ■•■bare alaotad "at . 
large* or on tha baala of total party »otea, bat .11 reore- 

I.I- f \ Should we expeot l.fl.l.tor. In .nob • orata. to 

be it .ol.no., or dafanaa, or tha arte, or any oth.r fl.ld 
fro. .aoh jelltloel lntereet or Influence? ' 

Ib.r. ara amy ways to exprea* th. dll.a.. of tba alaotad 
repre.ent.tive In bal.nolng tba Intereata of bin ooMmnlSw!- 
and tb.r.for. hi. own laa.dlnt. polltlo.i proap.ot..!«.?„ 0 t th. 

oo..t?tL£! J would-guaa. t„.„ T .ry f.w'would want to .rgu. that 
III HI £ * 1 ^! r ! 8t 0T8 "-"«» n.tlon.l mtere.t „bene*.r the 
11 \ll M?, 00 ^ 1 . 10 !' " or uould , '» t «" P««-»" W edberenoe 
lllluLll l . ? -1 1 ? ter « at — that o.n ba known~o*.r oon! 

Iti.^l, ' tntore.ta ub.n tb.y olaab. if .itbar pura oa.e were 

Rr&'nir;: sss^r no di1 — but ° ni ' • k*r.iss. 

of no, 1 ?^ 1 " 1 !!\ tln f' th * l88ue 18 not "bother tbl. or tbat area 
EeHiiS 7 ought to be exe.pt fP0 . oon.ld.r.tlon. of oon.tltu.no, 

litis t r non ! 18 or abould b8 -- but boH -houid SI ' 

lull „f "h" 0 " ,r " ° f pollo3r - ln rtr ' ■••»ura, tba poa- 

tura of tba Congreaa with raapaot to eolenoe funding for tba la. t 
forty year. b . a been to forego ... k i„g oon.tituenoy benefit* till 
e««t? o n n/ b °H Ut b " al ° 80l,n °' fundl »«- I» -T te.tl.onyTnotea 
£t£i It ' nd ! U8 f 8 ? ted ao "" 8 U "«"»«» 'or tba future, but I 

th. SltloS'J rJ* 01 " 10 ! 1 t0 ° b8n8e tb8 08l8no ° 1,111 do d... R e to 
the nation's Interest ln quality acl.no*. 



If o.rt.ln .ap.ot. of federal e 0 tl»lty, auob ee aoleaoe, era 
ezeapted fro. polltlo.i d.t.raln.tlon, what happ.n. to the »>. 
o.pto of polltlo.i eooount.blllty for' the IndJSlSu.l i..^!^, 



r.«trl?!J n ' J."!-"!* ,r « uln « woaptlon, but for aelf- 
r*r«n!: tb8t pr,otloe Produced breeobe. of polltloel 

accountability, 1 a. nc-t auere of the.. 



5. 



ItAUJ; \ o < !f pr8 ! 88d 8 0OB< " ,rB «»out afforta to obtain 
raeeerob f.ollltlee by e re.ort to tha politloal proee.e 

l\lt«T* < "fLf 08, ' Pro J« ot « •»•»• »••» initiated sot only 
without aol.ntifK review, but aleo ln tha oaaa of floor 



153 



anendaenta, without review In the Congraaaional aystea; that 
la t through autcoaaittee i;nd ooaalttac hearing and dabata. 
Mould legialative proviaiona for anon faollltlaa ba aora 
aooaptabla If they vara tha raanlt of anoh a aora extenaive 
Congraaaional review? 

Th*re ara aound arguuents within any institution for follow- 
ing ragular prooaaaaa and for raaiating tbair circuaventicn. In 
general, in ay Tiaw, Congraaa worka battar whan ita coaaittaea 
ara enabled to do tbair propar Joba. I bare no doubt that juob 
ia tha oaaa with raapaot to aoianoa policy alao. 

But inatitutiona alao bare distinctive funotlona and cbarac- 
tariatio abilitiaa that grow in raaponaa to tbair functions. 
Nothing that I bare observed in the Congraaa leada ■« to believe 
that, aa praaantly conatituted, it haa tha ability to render 
coapetent and credible judguenta about the aolentiflo aerita of 
ccapeting propoaala. Indeed, to tha extant that oonatituency 
interasta ara aaaerted aa the baaia for a Congraaaional rola in 
deolalon-aaklng, and therefore coae to doainate tha proceaa, even 
the poaaibility of diapaaaionata Judguent ia loat. One aet of 
interests ia aiaply aaaerted againat another and aooaptabla 
aoooaaodationa are.aade aaong then. That worka perfectly wall in 
aoae polioy areaa; it would not in tbia one. 



6. How would Meabera of Congraaa cot aerving on tha relevant 
Coaaittaea have equal opportunltiaa to influence tha provi- 
aiona of a bill if floor aaendaenta of tha kind we ware 
diaouaaing would ba out of order? 

It ia alaoat never the oaae that all Meabera have opportuni- 
tiea equal to coaaittee aeabera to influence provisions of a 
bill. Ir. order to aake the coaaittee ayatea work, Meabera fre- 
quently yield to tbe auperior knowledge and experience of coaait- 
tee aeabera and follow tbair l^ad. Mora to tbe point, though, 
ainoe ay own view ia that it ia unwiae to target funda for 
individual faoilitiaa and projeota without prior profaaaional 
review, even when it ia done by ooaaittea action, tha iaaua 
raiaed in the question does not preaant a problea for 



7. Baaad on your obaarvationa and knowledge, do atata legiala- 
turaa generally reject tha praotlca of aeeklng univaraity 
faoilitiaa through tha political prooaaa at that level, or 
ara auoh legialative provlaiona concerning aoianoa projeota 
and faoilltifta widely uaad at tha atata level? 

Let ae apeak to thia quaation froa my exparianoe in 
California, the only state I know well. In the 1950a and '60a, 
tbe Legislature waa extreaely active in decisions about where to 
plaoe new colleges, all auoh decisions were the product of hard 
politioal in-fighting. In raoent years, it haa been ay iaprea- 
aion that decisions about facilities at the University of 
California have been left to tbe Regents and tha University 
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Adalnlatretlon. Indeed, legieletive targeting would probably b. 
^*t!!! t S„?!/ n .l! n00n S tltU J l0nal lntPu »*on into tht independenoe 
Hill \l I " P * lty ; E " tpt for th * constitution.! ergueent, I 
think thtt approximately tht aaae thing ia true for tha 
California state University aystea. 



S. 



Is tee •treat as continue to aee the praotloe of lobbyist for 
reea.ro* facilities or other etteapta to .eke jsdgaent. 
about aolenoe within the politicel prooeee et eboat the 
level of the peat 3 to 4 yaare, whet, if any, wlU theloag- 
t.ra effeot. be, is year opiaiosT I. there • ?hreeho!d 
level where tale praotloe hea aerloae adverse effeote, in 
yoar view? 9 

4f * ht D0 * at f would «nt to eapheelze ia that I do not think 
it is possible to hold the preotioe or targeting et eny fixed 

r!I^;.r° r 1° l think " la to liiit the pr i 

f.oilities funding, Vith reepeot to the foreer. the dynealo I 
see opereting is thst every exespie of suooess througb 7 J"bying 
tto Congrese inoreeeea the preeeure on both univereity offioiale 

jn?iS?n n ;r a «; n i?°i h ^ ?• i: ft ° ut - pomu 0 :i 

the lilt 't« Sf.i <S Kl* tht n,w nobody 4,111 " nt t0 *>• 

tne laat to pley it. The pressure is irreaieteble. 

The point to be aade sbout the letter le thet the dietino- 

" b ;;; en •/ff lllfcy and tht wopk to b * don « *» • ficiim ie 

<i™i P p# »» up «» that lead to lobbying for the 

facility will begin to operate with reepeot to projeot aapport. 

Stt h !* P * Slngl# P* p » u "*ve arguaent aa to why the 

politios )t the two should turn out to be different, 

9, It is being ergaed thet the coagreee ahoald provide ganerel 
f 0# :r.! nd « nld#llM » 'or aoienoe prograae, laoladlng solesoe 
feoility progress, and let the egesoles of the Ixeostlve 
Branoh do the actual seleotloa of the isatltutlona and 
indlvldeele to reoelve aapport. let la other areee where 
the Coagreee provldee espport, aoet notably is the defesee 
proouresent and the defesee oosetraotlos cpcca where e high 
degree of expertlae preenaebly alao le seeded, the legiele- 
tive provieiose ere highly deteiled (MIS sillies for K-1 
heevy trscke,* •735,000 for e refrigeration building et 
Tyndsl ur Force Beae»). Is there any evldenoe that ose 
syetea ia notably better or worse, or ere the different 
epproeohes soatly a setter of tradition and preotioe? 

,4 I 4!"^ h f rdly * n tltpept on offense proouresent. My knowledge 
\\a .I! ? t0 " h l l * ny •ttentive reeder osn glean fros newspapsrs 
tltt tll Zin y m Hr r !! dlng Cf th,t ■•terlal leevee a. in no diubt 
n.!; : science funding to aove in the Oireotion of defense 
^» e-e $K W ° Uld b ! th# #nd of " p -t-ole.e eoienoe in the Cnf.ted 
»•!»!!'< T ?! re " y be nr bett€P •Iternstive to the exieUng 
llltt it . J!^ ef#n f! • pea ~ I not • good judge of thet~but 
there ia a better elternetive for eoienoe funding, end thet le « 
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ayataa that puts priaary oapbaaia on aerooning for high-quality 
ptrforaanoo. V« know how woll that ayatoa baa workod. V« otn 
•loo ooo tbo oonaoquonooa for coat tad quality of a allitary 
proou»oaant ayatea la wblob otbor ooaaidoratioaa aro priaary* 
Why on tarth would wo want to trado ono for tbo otbor? 



10. Apart froa tao aa^atioo of tao roapootlvo roloa of tbo 

aoabora of tao political aorld and of tao aoloatlflo oonaun- 
ity, vbat aoana do vo aa loglalatoro aad you aa aoabora of 
tao aoloatlflo ooaaaalty kovo to "oaf ores* or at loaat 
oaooorago ooapllaaoo with wkatovor polloloa or guidoliaoa 
tact vo aay arrlvo at la tala aroaf 

roroonally. 2 do not llko tbo •onforooaont* aodol* Tbo 
ayatoa until nov baa not boon loak-proof* Sathor, It baa boon 
auatalnod by a vary gonoral bollof tbat It la oaaontlally fair 
with roapoot to oaaoaaoonta of quality* So long aa thoro van 
enough aoaoy available to aaauro a roaaonablo dlatrlbution of 
funda t noltbor inafitutlona aor Moabora of Coagroaa had auob 
inoontlvo to evade tbo ayatoa. Clearly* tbo etaenoe of fodoral 
faollltloa funding for noarly fifteen yoara baa atralnod tbo 
fabrlo of agrooaoet*.- If aoaetblng llko H.I. 2823 voro to paaa 
and bo adequately funded, 1 think tbo ayatoa would rlgbt itaolf 
again* That la an optlaiatlo judgment; it la alao poaaibl* tbat 
the polltloal gonlo la nov oui of tbo bottlo and oan never bo put 
book. To oonoodo that* however, would bo to give up too auob too 
soon* 



11. Vonld it, asks aay aoaao to establish a oaat Halt for 
•oloaoo projeota aad faollltlaa below vhieh legislative 
apoalfloatloaa ehoald not be aado t hat above vaioa atatatory 
apoolflootlooa vaald ao opproprlatof 

Thia haa boon tbo oeae do faoto for aoao tiae* Largo 
national faollltloa aro oftoa aubjoot to aoparato suthorisstion* 
Tbo laportant question la what praoodoa authorlsatloa aad appro- 
priation, do long aa leglalstive aotioa la prooodod by aorloua 
profoaaloaal review, 1 would ho proparod to tako ay ohanooa on 
what would follow* 



12. JkorUd prlorltloa vltkla a aalaaoo prograa aa ootohllakod 
atrlatly aa Ut haala of latriaala aerlt, or okovld addad 
■•Ight aa glvea to arose of roaoarak that proviso rapid 
adveaeee—evea t% tko esaeae* of oaaally asrltsriese ««-rh; la 
otkor ereee? 2a otkor words, Lkovld peer review operate 
oaly to evalwate aarlt or akovld it alaa aolp ootshllsk 
prisrltisat 

Tbo laforaod opinion of apooisllats is usoful both la 
aettlng prloritios sad la allocating fuida within oatabliabod 
prlorltloa. Tbo foraor la, however, an intrinaioslly polltloal 
aot for whioh polioy aakora oan uao advloo. For exsaple, tbo 
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dooision to put a nn on tbt aoon waa nothing if it waa not a 
political deoiaion in tba broadaat sense of that tars. It would 
have baan nonsense, however, if tba woigbt of inforaed opinion 
bad baan tbat tba taak was iapoaelble aoiantif ioally op 
w!th°™i ^? hat Ti* pptolatl i: th8 *r«uae«t new in progrea. 
Hit ! f w!.*? 1 * Th€M ar# ttot for scientist, to 

S22u? u L poXltl ; laB v!f # at th#lp p#Mi if th *y tha 

2 £I! X of /* P ! rt *' B " ln « ■•«• tba political, daoiaion to follow 
a course of action, prudanoa dtotataa that tha waif ht of expert 
opinion about bow to do it and who la aoat likely to *tt it dona 
should inore.se. Thara i. . real-world reality to apJoialiaa^ion 
and diviaion or labor. In.titutiona, including tha So^gre.S! do 
aoae thing, battar than thay do otbere. aTan though , ' h . 

tba power to do tboa. things that tbay .ra iAyIm. "id So 

\ 1 " rguln * for recognition .of tbat fact of lifa -dd fo / 
oonduot that raflaota it. 

13. Can tha paar review prooaaa ba extended to yiald a broad 
oonaanaaa aot only about raaaaroh prioritiaa wlthls 
di.oiplinea, but alao ioout prioritiaa for both ■oderately 
oxpeaelye raaaaroh faoilitiaa aad vary cxaeneiva »bia 
aeieaee** faoilitiaa? oig 

Tba tara 'peer review," if it auat ba uaad at all. should 
really ba Halted to aitu.tiona in which . group of prcfC.aiom . 

.n i'nd! \l° rr 1U ' t# tb# *° rk ' #lth#r o«Pl2t#d 'or propo^Sj 0 ^ ■ 
an individual in tha aaaa field, there are aany other purpoaea 

lt«t A ^ ?r? UP8 ° f 8 P"^ ll8t - «y »>• convened which arS So" by 
that definition, peer review. One auob purpose ia to solioit 
advice about research priorities generally or about the need for 
a new accelerator or about aoae other question oV policy. In 
such cases, professional advice c.n be an aid to reaching agree- 
ill ;J Ufc , lfc W 8ub8tltut » ^r otbar kinds of 
llLl T 1 ■ ppllo : tlon of the review eystca would ooac at . 

later stsge. as, for exaaple. when decisions need to be aide 
between ooapetitors for a project or facility. 

th.t lil r<a8 ° n f ? r b6lng 80 faatldl o«« ■bout the diatinotion it, 
!m! I* P I r<VleW 8y8t8 "' " hil * ««H -dapted to the task it i. 
able to perfora, oan only be hurt if it is atretcbed to do other 

tilt**?* *? 1Cb 11 18 1888 1,811 8Ult8d - H "«' too? it pays to- 
head the nature of institutions «nd to allow tbea to perfora 
those jobs for which they are best suited. P 
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Mr. Fuqua. Our last witness is Professor Daniel Kevles, Depart- 
ment of Humanities and Social Sciences at the California Institute 
of Technology. 

STATEMENT OF DP DANIEL J, KEVLES, PROFESSOR, DEPART- 
MENT OF HUMANITIES AND SOCIAL SCIENCES, CALIFORNIA IN- 
STITUTE OF TECHNOLOGY, PASADENA, CA 

Dr. Kevles. Thank you very much, Mr. Chairman and members 
of the task force. 

For the record, Mr. Chairman, you are among legion numbers of 
people who mispronounce my name. That includes professors, uni- 
versity presidents, secretaries, telephone operators, and so on. 

Mr. Fuqua. I am familiar with that. [Laughter.] 

Dr. Kevles. I have prepared a written statement which I believe 
you have before you, but in the interest of brevity, I have abbrevi- 
ated it. 

Mr. Fuqua. We will make it part of the record in its entirety. 

Dr. Kevles. Right. I have abbreviated it somewhat in the inter- 
est of time, and so you will have to skip from place to place. 

Now, let me say that I am an historian, and I take it as my task, 
I am best qualified for here, to try to bring some perspective to this 
issue, rather than to advance particular prescriptive ideas as to 
how to resolve it, though 7 do have some. 

Let me therefore begin by calling your attention to two state- 
ments addressed to the issue of science in the political process, one 
made by a very distinguished American geologist, the other by a 
Secretary of the Navy. 

The geologist declared that the control of science must be kept 
out of the hands of what he called officers or functionaries whose 
principal interest is, again in his words, "official position or digni- 
ty." He added that the great body of scientific men would not toler- 
ate the promotion of research under a predominantly, and I quote 
again here, "political institution." 

The Secretary of the Navy held that research policy, in contrast, 
was determined by a political process that in his view was properly 
the instrument of democratic decisionmaking. In this regard, he in- 
sisted, the agencies of Government were inevitably political, and 
they incorporated scientific bureaus only so that they might better 
perform their political functions. To make them autonomous, in his 
view, would wrongly free them from the obligation of carrying out 
their democratically defined purposes. 

Now, these statements may have a familiar, contemporary ring, 
and we have heard echoes of them here this morning. But the} 
were not made in the 1980's; they were made a century ago in the 
1880's during the course of the Government's first fidl-scale investi- 
gation of Federal scientific research. 

The investigation, which began in 1884 and lasted until 1886, was 
conducted by a bipartisan Joint Commission of the House and 
Senate under the chairmanship of Senator William B. Allison of 
Iowa, one of the most powerful members of that body at that time. 

Federal science had grown enormously in the 20 years after the 
Civil War. Critics of the rapid growth complained that the United 
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States was investing more in science than all the countries of West- 
ern Europe combined, and I think that may have been true. 

But whatever the truth, Federal science had become big enough 
to notice, big enough to provoke debate over how and by whom it 
was to be controlled, big enough to stimulate consideration of 
whether its purpose and execution were to be determined by 
laymen acting through the political process or by scientists insulat- 
ed from the political process and acting autonomously in accord 
with their own expert judgment. They meant peer review, although 
the phrase had not yet been invented. 

Now, debate over science in the political process thus, by this 
simple and limited illustration, has a long history in the United 
btates. The debate has been marked by numerous twists and turns 
but it seems to have pivoted persistently on two major issues. The 
tirst has centered on the programmatic control of Federal science— 
that is, who should determine what kind of science should be done 
and how —the second, on the distribution— geographical and insti- 
tutional—of Federal investments in research. 

American scientists have traditionally, all the way to the 1880's 
and since, desired to keep control of Federal science as much as 
possible to themselves, to insulate it from the hands of politics and 
politicians. To many scientists, politics gave laymen the power, 
they worried, to establish the programmatic scope of Federal re- 
search, to assess the merits of its execution, even to control the dis- 
semination of its results. They feared that the line between in- 
formed lay management and know-nothing restrictionism was bv 
no means sharp. 

They have adamantly contended, as the American Association 
tor the Advancement of Science resolved during the proceedings of 
the Allison [Commission a century ago, that scientific work is very 
best judged by scientific people. And they have preferred <lir*ct 
governmental support for science, with only nominal governmental 
control. They thought that scientists should be responsible to gov- 
ernment, but not responsive to dictates as to what fields of science 
should be investigated or how. 

Up to World War H, however, in general, Congress and the exec- 
utive branch insisted for the most part npon the subjection of Fed- 
eral science to political control and pob'tically determined purposes- 
m the best sense, that politics is the instrument by which the 
people ol this country come to some agreement about what policy 
should be. 

The distributive issue did not surface until weU after the turn of 
the century. At the time, almost all federally supported research 
was conducted in the Government's own agencies. Pressures for 
change began to emerge after World War I, which dramatized the 
-uportance of the physical and laboratory sciences to both national 
security and national economic competitiveness on an international 
scale. 

During the interwar years, various measures were proposed for 
r ederal programs of assistance to research in the physical sciences 
at the Nation s colleges and universities. However, the scientific 
and engineering community was split over how the funds should be 
distributed. 
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Spokesmen for State universities and land-grant colleges, point- 
ing to the precedent of the Morrill Act— which, as you no doubt 
know established the land-grant college system on a Statehy-State 
basis— urged that the funds be distributed on a State-by-State basis 
and, in an early version of these measures, within each State, to a 
specifically designated public institution. 

In contrast, leading scientists— that is, those from the very best 
universities, who were among the scientific elite in their day— in- 
sisted that the funds should be distributed on the basis of scientific 
merit, and this was to be determined by some version of peer view, 
to projects and investigators wherever they might be located. 

Proponents of this method held that awarding funds to the most 
meritorious projects was the most efficient way to foster productive 
research. Karl Compton, the president of MIT, explained to a con- 
gressional committee in 1937 that supporting research on a routine 
geographical basis resembled, in his words, "the firing of broad- 
sides in a general direction," whereas funding meritorious research 
projects was like 'Tiring a sharpshooter directly at a target." 

However, funding the most meritorious projects meant concen- 
trating the funds in the relatively small numoer of well-equipped 
institutions where the better scientists and engineers were located. 
And since those institutions tended to be concentrated by the mid- 
1930 s already in the Northeast, the Midwest, and California, the 
result would be a geographical concentration of Federal research 
funds. 

Not surprisingly, the advocates of the meritorious project ap- 
proach came from institutions in those regions, whae the propo- 
nents of a geographical distribution of funds did not. Each faction 
was sufficiently powerful politically to keep the otlter from prevail- 
ing legislatively and, in effect, to prevent the establishment of any 
Federal program of research in the physical sciences at the Na- 
tion s colleges and universities. 

It is well known that World War II forced a sharp change in this 
state of affairs. Considerations of national security and national 
welfare demanded that the Federal Government assume responsi- 
bility for ensuring to the country a scientific and engineering en- 
terprise second to none, particularly through support for research 
and training in the country's colleges and universities. 

Perhaps not so well known— or at bast long forgotten now— is 
that there was considerable dispute at the end of World War II as 
to just how these goals were to be accomplished. Vannevar Bush's 
celebrated report, "Science, the Endless Frontier," advanced only 
one means of achieving them. An alternative was pro T x>sed by Sen- 
ator Harley M. Kilgore of West Virginia, whose Stat » of course, at 
that time did not include a scientifically distinguished university. 

The Kilgore plan provided for political control of the Nation's 
scientific program and a degree of geographical equity in the distri- 
bution of research funds. I might add to Congressman Walgren 
that by political control, Kilgore intended to establish systems of 
peer review that included lavmen, people interested in social pro- 
grams, as well as professional scientists. 

The Bush plan, in contrast, sought to insulate Feoe^al science as 
much as possible from political considerations and to distribute re- 
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search funds to the best scientific projects, emi if that led to geo- 
graphical and institutional concentration of these moneys 

Thus, at the end of World War H, the longstanding issues of both 
the control and distribution of Federal largess for science came to a 
head. In the end, Bush s approach won out on both counts as, I 
might stress, a political decision, not some decision made by some 
dictator but a decision of the Congress in consonance with the 
President. 

Bush's approach won out on both counts, as I say, though not 
without some modification on *he control issue, since President 
Truman made clear in his 1947 o of the first bill to create a Na- 
tional Science Foundation that ,uld have foUowed Bush's lines of 
organization that he, the President, would not tolerate the eetab- 
hshmeut of a national science policy entirely insulated from the 
control of the President. 

In the 20 years or so after 1945, the Nation's scientists operated 
with considerable autonomy in the shaping of national research 
policy, and Federal research funds, distributed in accord with the 
judgments of peer review to the best qualified projects, tended in- 
evitably to concentrate geographically and in a relatively small 
number of institutions. 

»S£A * e mid-^Ws, by which time Federal expenditures for 
K&D had risen to about $15 billion a year, there was growing dis- 
satisfaction with the degree to which national science policy 
seemed unresponsive to the political expression of social needsand 
kept producing what, to the have-nots, appeared to be an inequita- 
ble distribution of research dollars. 

For these reasons, in 1963, this House of Representatives ordered 
a full-scale investigation into federally funded science. It was the 
hrst since the Allison Commission in the 1880's. Other investiga- 
tions followed m the 1960's. These inquiries did produce aome mcdi- 
tication m the national system of science, making it politically 
m .°, re , responsive and compelling it to spread R&D funds more 
widely This— m following Dr. Rosenzweig's testimony— is why 
some of the distributive effects have changed and been spread more 
widely in the last 20 years. 

However, the existence of this task force today indicates that the 
fundamental issues of science in the political process have by no 
means been entirely resolved. The fact that the issues of control 
and the distribution of Federal largess for science have such a long 
history suggests that they may not be resolved easily or quickly if 
ever, entirely to everybody's satisfaction. 

There is simply, I would suggest, a fundamental tension between, 
on the one side, the requirements of high quality science and, on 
the other, the broader needs of the national, regional, or local so- 
cioeconomic and educational welfare. The demands of both seem to 
me to be legitimate, and I have no special wisdom to propose about 
how to adjudicate between the two. 

• lj ro J? d 8 ^est, however, that it is important for policymakers 
in the Congress and the executive branch not to deceive themselves 
into assuming that the pursuit of one aim will efficiently and nec- 
essarily yield the other as well. Policies designed to achieve the 
highest quality science are not, on the average, likely, at leart in 
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£Lf Si.S™' to - a graphically or institutionally broad- 
Dased socioeconomic interest. 

m^J^S^i*!*^ constructed to advance education, employ- 
ment, and the like will not necessarily produce the best Dossible 
SLft m the short term What we* have, then, E JSSS 
overlapping but, m fundamental respects, conflicting interests The 
weight to be given to each is unavoidably a mSter KSS 
judgment and decision through the political I procws ^ 

But an important distinction here must be kept in mind. There is 
politics as the instrument to shape policy by resolvingthe d&v 5 
conflicting or disparate totereste. TCere i£ JLfiSSffi <£Z£. 
loyed exercise of power and influence, unconstrained by consider- 
ations 0 f policy and merit. The former, it seems to rn? ceSv 
has its place in Federal science. The latter, it seems to me, should 
be scrupulously avoided to the best possible extent. 

Thank you. I will be glad to elaborate. 

[The prepared statement of Dr. Kevles follows:] 
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SCIENCE IN THE POLITICAL PROCESS 
HISTORICAL REFLECTIONS 



Daniel J. Kevles 



Let me begin by calling your attention to three statements 
addressed to the issue of soienoe in the political prooesa, one aade 
by a very distinguished Amerioan geologist, the other two by, 
respectively, a member of the House of Representatives and a Seoretary 
of the Navy* 

The geologist deolared that the oontrol soienoe must be 
kept out of the hands of "offioers or functionaries" whose prinoipal 
interest is "official position 0 » dignity," and he added that the 
great body of scientific men would not tolerate the promotion 0 f 
research under a predominantly "politioal institution" 

The member of the House declared that be 3 tw "no reaoon why a 
soientist . . . should be more competent than a Congressman to say 
how muoh topography a sailor would want on his chart. If it were 
simply a question as to the best method of obtaining absolute 
exaotness, the judgment of a pure soientist would outweigh the opinion 
of the man of affairs; but not 30 when the question is as to the 
adaptability of the work accomplished to the purpose of the law." The 
Seoretary of the Navy held that suoh adaptability and purpose — that 
is, research polioy — were determine'' by a political process that was 
the instrument of democratic deoision-aaking. m thia regard, he 
insisted, the agenoies of government were inevitably "political" and 
incorporated scientific bureaus only so that they might better perfora 
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their political functions. To make theo autonomous in their activities 
would wrongly free them from the obligation of carrying out their 
democratically defined purposes* 

These statements may have a faieiliar, contemporary ring, but 
they were not made in the 1980s. The geologist was John Wesley Powell; 
the Congressman, Hilary Abner Herbert of Alabama? and the Secretary of 
the Navy, William B. Chandler. They made their statements a century 
ago, in the 1880s, during the course of the government's first fun- 
scale investigation of federal soientific researob. 

The investigation, vhioh began in 1884 and lasted until 1886, 
was oonduoted by a bipartisan Joint Commission of the House and Senate 
under the chairmanship of Senator William B* Allison of Iowa. It was 
prompted by a variety of oonoerns, inoXuding obargea that some of the 
federal scientific agendas were oorrupt and that others were 
exceeding their mandates by engaging in types of research that they 
were not authorized to do. But there was a more fundamental issue 
behind the Congressional interest. Federal science had grown 
tooFSuVsly in the twenty years after the Civil War. The period was 
W"- ►/ considerable expansion in the work of the venerable Coast 
and Geodetio Survey; by the establishment of the United States Weather 
Servioe in the Army Signal Corps; and by the oreation and rapid 
development «r the United States Geological survey under the 
leadership of John Wesley Powell. The federal budget for science had 
grown to more than naif a million dollars a year, which nowadays, of 
ooursa, is aoienclfio small change, but which at the time was more 
than « half percent of the federal budget, critics of the rapid 
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growth complained that the United States was investing more in soienoe 
than all the countries of western Europe oombined. Whatever the 
truth, federal soienoe had beoome big enough to notioe, Mg enough to 
provoke debate over how and by whom it was to be oontrolled, big 
enough to stimulate consideration of whether its purpose and exeoution 
were to be determined by laymen aoting through the politioal process 
or by soientists insulated from the politioal prooess and aoting 
autonomously In acoord with their own expert Judgment* 

Debate over soienoe In the political prooess thus has a long 
history in the United States* The debate has been marked by numerous 
twists and turns, but it seems to have pivoted persistently on two 
major issues: the first has centered on the programmatic oontrol of 
federal science — that is, what kind of soienoe should be done, and 
how; the seoond, on the distribution — geographioal and institutional 
— of federal investments in research* 

American soientists have traditionally desired to keep oontrol 
federal science as much as possible to themselves, to insulate it from 
the hands of politios and politicians. In John Wesley Powell's day, 
they feared interference from power-hungry or illiterate 
officeholders. Then and sinoe, they have oontended, as the Amerioan 
Association for the Advancement of Scienoe resolved during the 
proceedings of the Allison Commission, that soientific work is best 
Judged by scientific men* To Powell and his suooessors, politios gave 
laymen the power to establish the programmatic soope of federal 
research, to assess the merit of its exeoution, even to oontrol the 
dissemination of its results. They feared that the line between 
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informed lay management and know-nothing res trie tioniao was by no 
means sharp. They therefore preferred direct governmental support for 
science with only nominal governmental control. They thought that 
they should be responsible to government, but not responsive to 
dictates as to what fields of science should be investigated or how. 
Up to World War II, however, Congress and the executive branch 
insisted, for the most part, upon the subjection of federal science to 
political control and politically determined purposes. 

The distributional issue did not surface until well after the 
turn of the century. Before then, federal research was concentrated in 
the earth sciences, e.g., fields such as geology and agriculture, 
vhich were relevant to the exploration and settlement of the country. 
Furthermore, almost all federally supported research was conducted in 
the government's own agencies, with one programmatic exception, the 
government did not subvene science in the nation's colleges and 
universities. The exception was the funds It provided on a state-by- 
state basis to agricultural experiment stations, same amount of money. 
Pressures for change began to emerge after World War I, which 
dramatized the importance of the physical and laboratory sciences to 
both national security and national economic competitiveness. During 
the interwar years, various measures were proposed for federal 
programs of assistance to research in the physical sciences at the 
nation's oolleges and universities. However, the scientific and 
engineering community was split over how the funds should be 
distributed. 

Spokesman for state universities and land-grant colleges, 
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pointing to the precedent of the Morrill Aot, urged that the funds be 
distributed on a state-by-state basis, and in an early version of 
these aeasures, within eaoh state to a specifically designated public 
institution » In oontrast, leading scientists insisted that the funds 
should be distributed on the basis of soientifio merit ~ this would 
be dete>*mlned by soae version of peer review — to projeots and 
investigators wherever they sight be located* Proponents of this 
method held that awarding funds to the most meritorious projeots was 
the most effioient way to foster productive research* Carl Coup ton, 
the president of M»I»T», explained to a Congressional oomalttee In 
1937 that supporting researoh on a "routine geographical basis" 
reseabled "the firing of broadsides In a general direction," whereas 
funding meritorious researoh projeots was like "firing a sharpshooter 
directly at a target*" 

However, funding the aost meritorious projeots meant 
oonoentratlng the grants In the relatively small number of well- 
equipped Institutions where the better scientists and engineera were 
located* And since those institutions tended to be concentrated by the 
1930s in the Northeast, the Midwest, and California, the result would 
be a geographical concentration of ftderal researoh funds* lot 
surprisingly, the advocates of the meritorious-project approaoh came 
from institutions In those regions, while the proponents of a 
geographical distribution of funds did not* Eaoh faction was 
sufficiently powerful politically to keep the other from prevailing 
leglalatlvely — and In effect to preven* the establishment of any 
federal program of researoh In t v * physical sciences at the nation's 
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colleges and unlversltes. 

It Is wcl. known that World War II forced a sharp change In 
the state of affairs* Considerations of national security and 
national welfare demanded that the federal government assume 
responsibility for ensuring the oountry * scientific and engineering 
enterprise seoond to none, particularly through support for researoh 
and training in the country's colleges and universities* Perhaps not 
so well known is thrt there was considerable dispute at the end of 
World War II as to Just how these goals were to be accomplished. 
Vannevar Bush's celebrated report, Selene* T The Endless Frontier , 
advanced one means of achieving them. An alternative was proposed by 
Senator Harley M» Kilgore of West Virginia. The Kilgore plan 
provided for political control of the nation's soientifio program and 
a degree of geographical equity In the distribution of researoh funds, 
while the Bush plan sought to insulate federal science as muoh as 
posoible from political considerations and to distribute researoh 
funds to the best soientifio projects, even if that led to 
geographical and institutional oonoentration of these monies. 

Thus, at the end of World War II, the longstanding issues of 
both the control and distribution of federal largesse for soienoe came 
to a head* In the end, Bush's approach won out on both oounts (though 
not without some modification on the control issue, since President 
Truman made clear in his 19^7 veto of a bill to create a Bush-like 
National Science Foundation that he would not tolerate the 
establishment of a national science policy entirely insulated from the 
control of the President)* In th<* twenty years or so after 1945, the 
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nation's scientists operated with considerable autonomy in the shaping 
of national research policy, and federal research funds, distributed 
in accord with the Judgments of peer review to the best qualified 
projects, tended to concentrate geographically and in a relatively 
small number of institutions* 

But by the mid-1960s, by which time federal expenditures for R 
& D had risen to about $15 billion dollars a year, there was growing 
dissatisfaction with the degree to which national science policy 
seemed unresponsive to the political expression of social needs and 
kept producing what to the have-nots appeared to be an inequitable 
distribution of research dollars* For these reasons, in 1963 the 
House of Representatives ordered a full-scale investigation into 
federally funded science, the first since the Allison Commission in 
the 1180s* Other investigations followed in the 1960s* These 
inquiries produced some modification in the national system of 
science, making it politically more responsive and compelling it to 
spread R&D funds more widely * However, the existence of this Task 
Force suggests that the fundamental issues of science in the political 
process have by no means been resolved entirely* 

The fact that the issues of control and the distribution of 
federal largesse for science have such a long history suggests that 
they may not be resolved easily or quickly, if ever* There is simply 
a fundamental tension between, on the one side, the requirements of 
high-quality science and, on the other, the broader needs of the 
national, regional, or local socioeconomic and educational welfare* 
The demands of both seem to me to be legitimate* I have no special 
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wisdom to propose about how to adjudicate between the two. I would 
suggest, however, -.hat it is Important for policymaker, not to deceive 
themselves into assuming that the pursuit of one aim will, efficiently 
yield the other as well. Policies designed to achieve the highest 
quality science are not likely, at least In the the short term, to 
serve a geographically or institutionally broad-based socio-economic 
interest. Alternatively, policies constructed to advance education, 
employment, and the like will not necessarily produce the best 
possible science. What we have U,en is somewhat overlapping but In 
fundamental respects conflicting interests. The weight to be given to 
each is unavoidably a natter for political Judgment and decision 
through the political prooess. 
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DISCUSSION 

Mr. Puqua. Thank you very much. 

As an historian, are you familiar with any comparable cases in 
other fields such as medicine or law or defense policy, social securi- 
ty or welfare policy, where the balance between professional judg- 
ment and political judgment has been at issue? 

Dr. KevLes. Yes. The major area that is familiar to me is in reg- 
ulatory policy, going all the way back to, well, the Interstate Com- 
merce Commission in the 1880's, the establishment of the Food and 
Drug Administration in the early 20th century. 

A more recent case would have been in the 1950's with the so- 
called battery additive case, in which the National Bureau of 
Standards certified that a battery additive did nothing to add any 
life or strength to commercially available batteries, and the manu- 
facturers of these batteries &nd their allies in the Congress tried to 
overturn this decision and tried to have the director of the Nation- 
al Bureau of Standards fired. 

In the end, the scientific community rallied around this kind of 
expert judgment, and the Congress and the executive branch, then 
under the control of President Eisenhower, backed down. 

But there have been many cas*es, the details of which don't read- 
ily come to my mind, but you can imagine what they must have 
been in the regulatory process as between the judgments of scien- 
tific experts and the economically interested manufacturers of vari- 
ous products. 

I don't know, offhand, of issues, however, comparable to the dis- 
tributive one in other fields as to the distribution of research 
moneys. The case in agriculture, which you are probably familiar 
with, th(i Federal Government established under the Hatch Act in 
1887 an agricultural experiment station in every State, with the 
munificent appropriation of $15,000 a year to each. 

On top of this, however, there was added the Adams Act in, I be- 
lieve, 1906, which did allocate funds more for basic research to 
somewhat of a degree on a project basis. But the distribution of 
funds to agriculture was largely geographical. 

Mr. Fuqua. Of course, agriculture today is still generally funded 
on a formula basis. 

Dr. Kevles. That is right, but I think Dr. Rosenzweig is right, 
that we have a very limited number of studies as to the effective- 
ness of research funding in terms of output, productivity and qual- 
ity. We do have some impressions, however, of the overall effective- 
ness of funding in agriculture. 

It may not surprise you that at least my impression is that 
where the agricultural experiment stations have been allied with 
first-class universities, or universities that historically chose to 
make themselves first class—for example, the University of Wis- 
consin—they have been outstanding long before any other kind of 
Federal support came to these universities. 

But where they were not allied with first-class research facilities 
and made no attempt to transform themselves into those, they are 
very, very low quality and low productivity 

I tn:nk one of the important points to recognize is that what we 
know statistically about the pro uctivity and quality in science 
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strongly suggests that a disproportionally large amount of signifi- 
cant work in science, engineering, and what have you is oroduced 
by a disproportionally small amount of the scientific community, 
even where they are relatively equally funded, even in good institu- 
tions. And so one must take this into account, among many other 
things, m developing research policy for funding. 
Mr. Fuqua. Mr. Walgren? 

Mr. Walgrkn. . If a disproportionally small number are producing 
a disproportionaU.N large amount of the good research, as I am sure 
is the case, that seems to make it more striking that we are sort of 
unable to predict. As you say, there is the impression that those 
aligned with universities did better, but as I am trying to remem- 
ber what you just said, I guess I am struck by the difficulty of pre- 
dicting the value of the research that would foUow on. Is that a fair 
statement of your remarks? 

Dr. Kevles. No; I didn't intend to imply that. What I meant to 
say is that the fact of the matter is that a very large amount of 
significant work is produced by a very small number of people. The 
question is how you go about identifying those people when they 
areyoung, m particular, and with regard to where they are. 

We have a lot of indices by which to measure those things. They 
are, I am sure, all rolled up into the sorts of questions that people 
ask on those site visits that Dr. Rosenzweig mentioned, andthey 
have to do with the quality of their training, the nature and the 
merits of what they propose to do, with the general personal im- 
pression they give of drive, ambition, knowledgeability about the 
neid and so on. 

Mr. Walgren. But I thought I heard you say that we don't have 

very good studies which can predict these things 

Dr Kevles. That is right. 

Mr. Walgren [continuing]. And we are a little bit operating on 
impression. 

Dr. Kevles. That is right, but those studies we do have tell us 
strongly and explicitly that a very small number of people are 
largely significant. v*wi* «re 

Mr. Walgren. Yes; that is right, but the studies themselves are 
not studies that 

Dr. Kjsvles . They are post-hoc studies as to where— you look at 
the productivity and see who did it. 

Mr. Walgren. All right. So, not disputing the conclusion that 
the small number produce a larje amount, is it your view of our 
£S,rS ltieS to Predict who will produce that and where it will 
be produced are relatively limited? 

Dr. Kevles. Well, let me clarify that. I think they are not totally 
limited. Let me pose a case in extremis. You have driven across the 
country a number of times as I do, living in California. You know 
?n^u there .f^ va r reaches of land out in the West beyond the 
100th meridian that are very limited in population, and some 
towns are just crossroads and a gasoline station. 

Now, suppose someone from a crossroads and gasoline station 
proposed a biomedical research facility. Well, of course, that would 
be a ludicrous proposition, because the staff is not there to use it 
the support facilities and so on are not there ' 
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Where you have institutions, however, that are closer to takeoff 
and you can measure how close they are to that, then it seems to 
me that you have strong opportunities and justification for making 
investments m faculties; and then where, of course, these thimrsaf 
ready exist, you know that they will work. 

The point I wanted to make in closing, at the end of my remarks, 
is that the development of scientific facilities, of new centers for 
training and so on, seems to me a highly legitimate thing for the 
Congress, the Government of the United States, to be concerned 
with, and considerations of geographical equity, of economic devel- 
opment Exiu so on, seem equally legitimate to me. 

You must recognize, however, that in so doing you are likely to 
get less scientific return for the dollar in the short term than you 
are investing the same dollar, say, in 1 of 'lie 20 to 50 or so major 
research institutions in the United States as they currently exist 

You should not confuse the two aims. You should recognize that 
both are legitimate. It is a matter of political judgment as to how 
much weight to give to both and how many dollars to invest in 
both. 

Mr. Walgren, What criteria did they use in the sixties when 
they apparently had a pretty full facilities program? Dr. Rosenz- 
weig said they asked themselves whether an area was likely to 
produce competitive research. What kinds of professional judg- 
ments and competitive peer reviews went into that program? 

Dr. Kevxes. Well, I am not familiar with the details of how that 
worked, but I can sav I do know for sure that concerns arose and 
were expressed and found expression in the Congress as to the in- 
equitable distribution, geographically and institutionally, of re- 
search funds, and it was m response to that that the Congress 
moved m the direction of establishing a policy— and so did Presi- 
dent Johnson— to try to enlarge the base of first-class scientific re- 
search institutions. 

Now, the important point i3, however, that this process of spread, 
which I think was successful and has worked —I mean, if you look 
at the number of first-class research institutions in the United 
btates, it has grown steadily ever since the late 19th century, and 
it has grown Pince the l^O's. This is a very important thing to 
notice. It is not a fixed and static group that has controlled the 
door to the candy shop. 

But the process by which this enlargement was accomplished was 
a process of mutual negotiation among the agencies, the scientific 
community, those institutions that were aspirant to improve them- 
selves, and the Congress. It is not as though these different con- 
stituencies should be at war with each other. 

What I think I objtict to, and was alluding to at the very end of 
my remarks, is that in the absence of a congressional policy to en- 
large the base and to establish criteria as a policy matter as to how 
you want to enlarge the base and to what degree and for what pur- 
pose, that simple sort of logrolling kinds of amendments to appro- 
bations bills or authorization bills, while certainly within the 
right of the Congress, would seem to me to be unwise in terms of 
serving an overall national policy of scientific development. That is 
w w re '™ seems to me > mistakes have been made in recent years 

Mr. Walgren [as Acting Chair]. Thank you. 
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[Answers to questions asked of Dr. Kevles follows:] 
CALIFORNIA INSTITUTE OF TECHNOLOGY 

DIVISION Of THt HUMANITIES AND SOCIAL SCIENCES IS*. 77 *^ "■■» 

CblVED 

August 12, 1985 , , ? ^ 

COMMITTEE ON SCIENCE 
Congressmen Don Fuqua AND TECHNOLOGY 

Chairman 

Comaittee on Science and Technology 
U.S. House of Representatives 
Suite 2321 Rayburo House Offloe Building 
Washington, D.C. 20515 

Dear Congressman Puqua; 

•rw w J n0 i 08ed v* r ! tbC 1 ^ d »y»clf able to supply to the 

•Questions for the Reoord" posed in your letter of July 10. 

Let at take the liberty of bringing up a. subject that seen* to 
me to be quite relevant to the nature of the inquiry into federal 
?oienoe polloy that -your Committee on Soienoe and Technology is now 
conducting. This is the level of funding for research in the history 
of soienoe provided by the National Sclenoe Foundation. 

Muoh of what we know about the history of federal science 
polloy and how the growth of soienoe and technology has been fostered 
in the United states has come fro* studies supported during the last 
twenty years or sc by the NSF's history of science program. This 
includes some of the work that I was able to consult in preparing »y 
testimony for your Committee. However, during the first year of the 
Reagan acainlstratlon, drastlo outs were made in the budget of this 
program, and it has by no means fully recovered the ground lost. X do 
not have the exact figures arailable, but I believe that the program's 
current annual budget - about $1.6 million - is significantly 
smaller in consUnt dollars than it waa in the late 1960s. In order to 
Ui * tcd fUnda " wlde ^ Possible- among qualified 
scholarly projects, the program has limited the^alimS^rant 
available to at individual investigator to $39,000. Relatirely few of 
S °" * obtained, and the dispensable amount, once 

iSSSS^!! 1 "T^* does not go very farin 

defraying the oosts of a major researoh projeot. 

Historical studies of soienoe and technology have a good deal 

i*k£! iJ Ufce w the 8h * plnS 0f 80und fedcra V° li °y the area. The 
making of policy may be formed from good Judgment anchored in 
toiowledge of how soienoe and technology work in relationship to each 
other and to the larger society. Such knowledge may be gained from 
well-oonsidered personal experience, but even more so from historical 
and sociological studies, whioh can Identify effective connections 
among events and foroes of whJoh the historical or contemporary aotors 
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were unaware* Suoh studies not only reveal the sources and 
oonsequenoes or polioy decisions in the past; they can also 
advantageously clarify polioy alternative! and ooata in the present. 
(The our rent debate about the proposed super - conducting super 
oolllder, for example, would profit greatly from a ooneidrration by 
historians of the political economy of partiole aooelerators sinoe the 
1950s.) More generally, suoh studies go behind corporate and cultural 
myths to illuaiinate how science and technology work, and to expose the 
relations among aoientifio advance, industrial , development t and the 
socioeconomic la pact of science and technology. 

Given the Immense importance of redex* aolonoe polioy, 
grester investment in producing the type of knowledge that would 
assist in its sound formation would seem to be wise. The cost of 
doing the history of aoienoe and technology ia not large; for example, 
it would take only about $1.6 million a year to double the budget of 
the NSF program in the history and philosophy of aoienoe. Funding 
atudlea in the field might well be considered a sort of tax — and a 
very small one at that — on the huge federal R&D budget. The prioe 
would be tiny, but, since the potential gain in understanding would be 
very large, it aeems to me penny- wise and pound'- foolish for the 
government not to pay it. 

I therefore strongly urge you to look into the matter and hope 
that you will see fit to attempt to do something about increasing the 
funds available for research in the history of science. 



Best wishes, 



Yours sincerely, 




Professor of History 
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QUESTIONS AND ANSWERS FOR THE RECORD 



Dr. Daniel J. Kevles 



'* ^y^es^L^ ^M*, +O , 0bt " n SC,,nce '*•»♦«•» for Individual 

have also seen for avmu . i , VT. J l!u 5r n Taken piece, we 

-{sslon-orlX, ^^ e 4 + «,^,^ n ^^^^" ( ^. 
t!s, i.urslng) which -Hm nod teat research cxmmmlho^Ji iZVL^JZ 
applicable lessons thaTcT^ d^r^To?'^^ "* 

Obtaining special facilities through the political orocess I* Hi««r«+ 

JutV^^'^ 8 ', Pr0CeSS + ° ~ -SSSrI W EE 

loci? bl.m & - agenc,es ' ™ e »lms purely at producing a 

els SS* « ^?, S f? d ~ ns+,+u+ «s a programmatic Initiative. Neverthe" 
scTence -Zme'fv ^ " , °"H +and,n 9 Principle of federal poMcy f£ 
JhI+ «!„7 nam fjyv tt,a+ research Investments should ho made In a matter 

cated'at ^L +I Jf S \' D,e "l* 16 f,rs+ case ' s,nce rasa » r <* feci I I ties lo- 
cated at sclentlf Icalry weaker Institutions are unllkelv ,t i„ 

S F-- - - s 



2, 



One of the tradit^al r-Jles of the political world, erlslno fro.fh.r~w 

^g^^V n c^^ This a partlcX? 

•at lar^rU «m1 . Syst- " where ¥e have no eeabers elected 

f «eld. fro- such politic,*, Tn££f £ nTSiT °r any otW 

SwSr f Ararat 

through unal^d ^..t?ca TesJure 9 ,'.' "7f £5S JETt t^"*'" 
■odlfy the policy by which i£ney f«J research fSc??iti« °f« t?i ITk"* f 
fhen It should do so openly and ^h'Z [l^™' 
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Congress could well decide to supplement existing policy with a program to 
aid weaker Institutions In their ambitions to become first-rank ones. How- 
ever, It would be wise In doing so to Impose criteria for the administra- 
tion of such a policy that are related to Its stated aim — I.e., not cri- 
teria of political Influence but of sufficient scientific merit to benoflt 
from the additional Investment In facilities. Similarly, If Congress de- 
sires to aid people who suffer from particular diseases. It should do 30 In 
a way that Is consistent with real, not wishful, scientific possibility. 
(It would have been fruitless, for example, for Conqress to have created a 
crash program | n 1920, or even In 1930, for the conrrolled release of nu- 
clear energy In sufficient quantities to act as a power source. That had 
to await the development of nuclear physics and the discovery 0 f fission. K 

3 * ,f .f^T 13 ! 0 ° Sp * cts of fe **" aI activity, such as science, are exempted fro* 
KIT! 08 ! de t er * Ina+Ion ' * hot happens to the concepts of political account- 
ability for the Individual legislator? 

As above, I don't believe that any aspect of federal activity should be ex- 
empted from political accountability. The point Is to establish policy tor 
the activity through the political process, then abide by It. If It proves 
unsatisfactory, then -change It, but don't undercut It while It Is In place 
through political Interference. p 

4. It has been argued thut one reason why some universities have sought to 
obtain assistance through the political process Is that the peer review 
process Is too heavily weighted In favor of the top Institutions Secause It 

llrfZ J? ^?,, H °Jli° v network "' I+ »* saK». *>ose who are not 

part of the establishment can only obtain a share of the available resour- 
ces by going outside the peer review system. Are there any specific' data 

V!^ 0r .. Sl 2 Por ! ^ J" efut » ™ s? If I+ Is true to any extent what Is good 
and bad about going through the political process? 

I don't have enough hard data to respond to this question. However, even 
under the best of circumstances and good will, the peer review process will 
work to the advantage of the better Institutions and scientists, even with 
no old-boy favoritism. The Issue Is the long-standing principle mentioned 
In t\ above and how to deal with Its effects, discussed In #2 above. 

5. In the event we continue to see the practice of lobbying for research 
facilities or other attempts to make Judgments about science within the 
pollrlca process at about the level of the past 3 to 4 years, what. If 
TJLx I ^^TT ef L fects In your opinion? is there a threshold 
level where this practice has serious adverse effects. In your view? 

In my opinion, there would be serious adverse effects over the long term on 
the quality and vitality of American science If the distribution of re- 
search funds and facilities were — to take an extreme case — made entire- 
ly subject to the same political process as, say, rivers and harbors appro- 
priations. The fact of the matter Is that. In most times and places, a 
relatively small number of people at a small number of Institutions have 
been responsible for a disproportionately large fraction of scientific 
progress. Invest In them, and you get a high return for your money. 
Spread the funds evenly, and you will likely have the gratitude of diverse 
political constituents but a weakened research enterprise. 
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Mr Walgrkn. The task force will actfourn until 8:30 tomorrow 
morning. We appreciate your being available to us. 

[Whereupon, at 12:49 p.m., the task force recessed, to reconvene 
at 8:30 a.m., the following day, Thursday, June 27, 1985.1 



C 



181 



